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FOREWORD 


This report has been prepared by a project team consisting 
of representatives drawn from the telecommunications industry and from 
agencies of the Federal and certain Provincial Governments. The need for 
this type of study was proposed to the Department of Communications by Mr. 
K.V. Cox, who had, as President of New Brunswick Telephone Company, become 
personally aware of the importance of telecommmications as a factor in 
regional economic development and also of the difficulties encountered by 
a telecommunications carrier operating in a region which has experienced a 
restricted economic growth. This subject was approved as one of the studies 
to be undertaken by the Telecommission and a project team was subsequently 
formed to undertake the study and prepare a report. 


drafting was made the responsibility of a few individuals. 


As in the case of most reports developed and prepared 
through the project team or committee approach, the greater part of the 


Some of the 


points of view presented here draw heavily upon the experience of the 
N.B. Telephone Company which has also provided most of the statistical 


material in the latter part of the report. 


While there was not complete 


unanimity among all members, a substantial degree of agreement has been 


achieved. 


Needless to say, however, the report does not necessarily 


reflect the positions of the organizations, governments or departments 
represented by members of the project team which are listed as follows: 


Miss Zilpha Linkletter 


Mr. W.T. Armstrong Canadian Broadcasting Corporation 

Mi KV. Cox New Brunswick Telephone Company 

Mr. David Darlington Province of Prince Edward Island 

Mr. D.E.. Foohey Department of Manpower and Immigration, Ottawa 
Mr. Gordon Haase Department of Communications, Ottawa 

Mr. EES King Department of Communications, Ottawa 

Mr. R.F. Latham Bell Canada, Montreal 


Province of Nova Scotia 


Mr. K.J. MacDonald Canadian National Telecommunications 

Mr. 1.H. Midgley Department of Regional Economic Expansion, Ottawa 
Mr. N.G. Mulder Province of New Brunswick 

Mr. Z. Sametz Province of Newfoundland 

Mr. Hugh Seadon Québec Téléphone 

Mr. E.D. Thompson New Brunswick Telephone Company 
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PARE INTRODUCTION 


et This study examines the relationship of telecommmications 
to economic disparities and regional development in Canada and it is one 
of a program of studies being undertaken by the Telecommission. The term 
"telecomminications" as defined elsewhere is understood to include any 
transmission, emission, or reception of signs, signals, writing, images 
or sounds or intelligence of any nature by wire, radio, visual or any 
electromagnetic system. In general, the telecommunication industry is 
taken to include the sub-industries consisting of telephones, telegraphs, 
broadcasting and cable television and for purposes of this study includes 
the supporting telecommmication manufacturing industries. 

ee In a review of the subject matter project team members 
noted with concern the obvious lack of statistics and analyses relating to 
telecommunications as an element of regional development. Except for iso- 
lated case studies in other nations there appears to be no well developed 
BouveOr literature on the topic. In a review of Canadian literature the 
importance of telecommunications as a contributing factor to regional 
development was found to be lacking except by inference. As one member 
observed, this might be explained by the fact that in Canada we have 
enjoyed a high quality of telecommunications services. Because it has 
been supplied, for the most part, on a principle of service on demand, we 
have become complacent in our attitudes towards the role of telecommuni- 
cations as an instrument of regional development or as an instrument of 
social and economic development per se. 

eS The present study sets out to break this simplistic diag- 


nosis and in doing so we examine two main aspects of the relationship 
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between telecommmications and regional development. First, given the 

vast expanses of Canada, importance of economic growth as a national goal, 
and major thrusts by the federal government in regard to regional expansion, 
there is the question of the adequacies of regulation with respect to tele- 
communications plant and capital requirements to support accelerated 
regional economic growth. Second, there is a need to ensure that new 
telecommunications policy will be consistent with existing policies directed 
towards the reduction of economic disparities and with overall economic 

and social objectives of the Government of Canada. 

ag WS tor precedure, the first part Or the Study Sets out in a 
descriptive manner the nature of regional economic disparities within 
Canada. Included in this are the interrelationships among factors affec- 
ting regional economic disparity such as location, resource use, population, 
labour force characteristics, infra-structure and current government policy. 
Phage This is followed by a comparative examination of current 
telecommunications development with that of national and regional develop- 
ment. Aspects dealt with include the substitution of capital for labour 

in the telecommunications industry as it relates to regional employment, 

the influence of regulatory policy on the factor mix on a regional basis, 
the importance of efficient telecommunications in the overall regional 
development process and an examination of the current economic and social 
costs of telecommunications development on a regional basis. An examination 
is also made of the future developments of telecommunications and the manner 
in which these developments will complement or conflict with regional growth. 
1.6 Finally, public telecommmications policy is considered 


having regard for past experience and anticipation of future requirement. 
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PART II THE NATURE OF REGIONAL DISPARITIES 


Regional Disparities Persist in Many Countries 


ApS In many of the advanced industrialized countries, 
increasing attention has been paid in recent years to regional economic 
disparities and the problems of regional development. A systematic 
relationship has been found to exist between national development and 
regional inequality. The degree of regional inequality is very high in 
middle-income countries, but consistently lower as we move to higher 
Neyels of development. (1) 

Zak It is not surprising to find a nation's economic growth 

to be centred, fora time at least, on certain favoured regions, with 
other regions lagging behind. At each step of development, the regions 
that have been favoured up to that point have certain advantages over 
other regions in competing for a share of new economic activity. Having 
a disproportionate share of growth industries, characterized by expanding 
employment and high earnings, these regions tend to have large, growing, 
skilled and affluent populations. Therefore, they are usually the best 
domestic markets for most products, and, having large local markets they 
are also favoured as transshipment points, a factor which tends to give 
them easier access to foreign as well as domestic markets. There are in 
these regions more jobs for educated and skilled workers and better oppor- 


tunities to acquire further education and skill. Such regions have a large 


(1) See Williamson, Jeffrey G., ''Regional Inequality and the Process of 
National Development: A Description of Patterns", Economic Development 
ancculturalachange, Vol. XII1, No. 4.; Part IL, July 1965. 
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and growing pool of skilled labour with which to attract new industry, 

and the presence of educational facilities and other social amenities 
promotes further growth. On account of their large volume of economic 
activity, these growth regions are likely to be in a relatively strong 
position to provide new plants and new industries with the ancillary 
services they require. Because they have established a record of growth 
and prosperity, the people of these regions, as well as potential inves- 
tors, are likely to be optimistic about the region's future. Thus, entre- 
preneural talent, professional expertise and investment funds are likely 
to be available. 

2.5 In Canada the vastness of the country and its great diver- 
sity of widely scattered natural resources has given rise to a relatively 
small number of population concentrations that are separated by large and 
sparsely settled tracts of land. Historically, our narrow and disjointed 
settlement configuration, combined with difficult physical barriers, has 
made for high costs of inter-regional movement of both goods and people. 
Our settlement of population has been marked by the arrival at different 
times of persons with diverse cultures and traditions, who often have 
settled in a particular region. Our federal form of political organiza- 
tion, a symptom of these regional differences, has sanctioned the develop- 
ment of strong regional authorities, each being primarily concerned with 
Perineal iMiterests . 

2.4 It is interesting to note that among the most developed 
nations in the world, the United States, Canada and Sweden all have 
serious regional inequalities. These three nations have large land masses. 


It appears that the greater the geographic size, the larger the scope for 
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wide regional variations in natural resource endowment, the weaker the 
linkages between regions and the stronger the incidence of localism. 

yaa Available information on regional inequalities, in per 
Capita income over any extended period of time, is confined to Brazil, 
Canada, France, Germany, Italy, Sweden and the United States. What 
information we have for these countries suggests that increasing regional 
inequality is generated during the early development stages, while mature 
growth has produced regional convergence. (1) Between the 1920's and the 
Hate 1950%s- Canada does not reveal a trend either to convergence or 
divyereence. Increasing inequality during the 1930's reflects the severe 
incidence of the great depression on the Prairie Provinces, and the sub- 
sequent convergence reflects in part a movement away from abnormal condi- 
tions and in part a decentralization of activity under wartime conditions. 
Over the past decade there has been some further decline in regional 
inequality. 

Regional versus National Growth 

200 It is generally recognized that the growth rate of the 
income, or national product of the nation, is related to the nature of 
the inter-regional distribution of income. The exact nature of this 
relationship, however, is the subject of some controversy. To some extent 
the differences in viewpoint among economists stem from differences in 
their appraisals of effectiveness in the organization and functioning of 
competitive market forces. On the one hand, it has been argued that 
government efforts to encourage industry to locate in lagging regions 


distort the most efficient allocation of labour and capital in the economy 


(ie Williamson, op. cit. 
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that would be normally brought about by the free play of market forces. 


For example, the Economic Council of Canada, in its Fifth Annual Review: 


The Challenge of Growth and Change, point out that a shift in resources 


from higher- to lower-income regions frequently represents a shift of 
resources away from regions with highly viable bases and results in a 
retardation of the rate of national economic growth. (1) 

Biel, On the other hand, it has been argued that failure to 
rectify regional imbalances in Canada has resulted in the Gross National 
Product being less than it might be. Professor Higgins has countered the 
Economic Council's statement on this issue as follows: (2) 


Failure to attack directly the problem of 
regional disparities is the nub of Canada's 
poor economic performance. It is precisely 
an integrated federal and provincial policy 
for reducing regional gaps that will do most 
to push the Canadian "Phillips Curve''(3) 
downward to the left, permitting higher rates 
of growth and reduced unemployment without 
DlaGLon,. suven the. richer regions will then 
enjoy faster rates of growth in per capita 
income than will be possible without a national 
policy for regional development. 


Professor Higgins' argument is related to a situation in which production 
in the more highly developed areas is limited by labour shortages. As 
such shortages are apt to be most acute among skilled workers, the ques- 
tion arises as to the impact on the less highly developed areas of the 


loss of skilled labour needed by the more highly developed. 


Ci Ortawa. Queen's pranter, 1968. pp«.1738-79. 

(2) Higgins, Benjamin, ''The Economic Council of Canada: Fifth Annual 
Review'', Canadian Tax Journal, Vol. XVI, No. 5, September-October 
1968, pp. 348-49. 

(3) The Phillips Curve relates levels of unemployment to associated 
Yates of price increase. 
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Measurement of Regional Disparities in Canada 


Aes. Since geographic regions can be delineated to include any 
geographic configuration, it becomes a matter of practical concern to 
define regions according to specific purposes or for making specific 
observations. For example, the Economic Council has defined regions 
after the established political boundaries. They have done this by 
referencing each province as a region or part of a region, and dividing 
Canada into 5 major regions comprised of the four Atlantic Provinces, 
Quebec, Ontario, the Prairie Provinces and British Columbia. These con- 
GCepts Of regions are useful here in identifying the broad seographic 
regions of disparity. On the other hand, regions have also been identi- 
fied according to common characteristics at the sub-provincial level or 
Sila ieated Level. | 1nis too 1S a userul concept and is employed here to 
identify and contrast those parts of different provinces with above 
average income as compared to those with sub-average incomes. 

2.9 A standard approach to identifying regional economic 
disparities is by making comparisons of per capita differences in 
personal income and personal disposable income. There are certain quali- 
fications associated with this approach. For example, income statistics 
Terlect. out do not quality the extent of, ditterent price levels among 
regions or between urban and rural environments. For the most part 
income statistics do not take into account the value of home produced 
food at the rural level nor do they reflect the difference in quality of 
life between rural and urban standards or among different urban centres 
or among different regions. Income statistics for purposes of identi- 


fying regions of disparity also suffer from the fact that continuous 
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data are not available in annual time series at sub-provincial levels, 
although some annual data are now available from the Department of 
National Revenue. The last detailed survey on incomes at the sub- 
provincial level was carried out by the Dominion Bureau of Statistics 

in the 1961 ‘census. 

rat This weakness in the data is probably not as serious as 

it would at first appear. While substantial changes have occurred in the 
general levels of income over the last nine years, documented by sta- 
tistics at the provincial level, there is little reason to believe that 

a substantial change has taken place in the income distribution according 
to geographic patterns. Despite its shortcomings and limitations, the 
personal disposable income measure still appears to be the best single 
means of identifying regions of economic disparity. Other measures can 
be derived from it. For example, by deducting personal transfer payments 
the earned income, or ‘income earning capacity" of a given region can be 
ascertained. For the most part, it is found that anomalies in income 
data can be explained in a logical manner. Furthermore, there are other 
indicators of regional disparities, such as levels of education and 
infant mortality rates that are correlated with the income data. (1) 

ea A comparison of per capita incomes by provinces is shown 
in Attachment number 1. The income values are shown in current dollars 
and are given as averages over the 3-year periods 1926-28, 1946-48 and 
1966-68. These periods reflect times of fairly normal economic conditions 


in Canada and the 3 year averages iron out any shortrun fluctuations. 


(1) For example see Economic and Social Disadvantage in Canada, 


a series of maps by ARDA, Dept. of Forestry, Ottawa, 1964. 
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ely From Attachment 1 it can be seen that personal disposable 
incomes in the Maritime Provinces and Quebec have persistently remained 
below the national average. At the time of Newfoundland's entry into 
Confederation in 1949, and since, it has also been considerably below 
the national average. The Provinces of Manitoba and Saskatchewan have 
generally shown a somewhat erratic behaviour in regard to per capita 
personal disposable incomes, dipping below the national average during 
the 1967 period, whereas Ontario, British Columbia and Alberta have 
generally registered above average incomes. 

ZS Although Attachment 1 documents income disparities at the 
broad regional level, it is necessary to refer to income statistics at 
Thessup=provincial level insorder to show the relevant characteristics 
of regional disparities. Attachment 2 shows all those localities in 
Canada which in 1961 had a greater per capita disposable personal income 
than the national average.(1) In the way of contrast, Attachment 3 shows 
those localities which had very low per capita incomes in 1961, estimated 
at less than 70% of the national average. 

2.14 One conclusion drawn from these tables is the definite 
relationship which exists between above average levels of income and the 
degree of urbanization. Centres such as Windsor, London, Hamilton, 


Toronto, Ottawa and Montreal all register above national average incomes. 


(1) The localities or regions used here and the statistics that relate 
to them are taken from the work of P. Camu, E.P. Weeks, Z.W. 
Sametz, Economic Geography of Canada, Macmillan, Toronto, 1965. 

In their work, the authors describe 68 economic regions covering 
all parts of Canada. For the purpose of this report the names 
assigned to these regions by the authors have not been used, but 
rather the regions have been identified by the name of its 
principal trade centre. 
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This was also true of the urban centered localities of Winnipeg, Calgary, 
Edmonton, Vancouver and Victoria. Even urban centres which in 1961 
registered per capita incomes below the national average showed incomes 
above those of their respective provinces. For example, from a detailed 
analysis of the data average per capita income of Halifax was 8% above 
the average for the Province of Nova Scotia; Saint John was 10% above 
that of New Brunswick; Regina and Saskatoon were 18% and 14% respectively 
above the Saskatchewan average. 

eho It might also be noted that certain outlying centres such 
aseerince Rupert and Prince George in British Columbia registered per 
Capita incomes above the national average levels. Although not shown in 
the attachments, this was also true of the Northwest Territories, the 
Yukon and the Mackenzie District. One explanation here would seem to lie 
in the remoteness of these particular regions and that high wages are a 
requirement to attract skilled labour in compensation for a factor of 
isolation. 

Symptoms and Causes of Regional Disparity 

Dolo There are many factors which affect economic development 
andein general they are interdependent. For this reason it is difficult 
to classify any particular factor as either a cause or a symptom of 


regional disparity. In practice, most factors are both. For example, 


variations of wage levels or disposable incomes among areas is an indicator 


of regional disparity. At the same time wage differentials can and do 
attract skilled labour thus serving to make the growing areas even more 
attractive for further economic activity, while making the depleted areas 


less attractive. There are, however, some broad general factors in 
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regional development that require further elaboration. These include 
resource endowment, population and markets, industrialization and, 
finally, public policies. 


2.17 Resource Endowment and Industrial Base - The prosperity of any given 


region is a reflection of its resource endowment. For example, E.J. Hanson, 
in a case study of the oil industry in Alberta clearly demonstrates the 
impact that the discovery of oil has had upon the economic development of 
that province.(1) Reliance on a single resource however is not generally 
sufficient for sustained prosperity or growth of a region. This is exem- 
plified by the ups and downs of the Prairie economy which has been tied 

to and is highly dependent upon grain markets. The falloff in the uranium 
market and the subsequent decline of Elliott Lake is another example of a 
local area tied foc closely to a single resource. Combination of resources 
is important in certain metentes of sustained regional development. 

These are taken to include not only renewable and depletable resources but 
also the attributes of certain physical features such as natural harbours 
or waterways and the environmental characteristics of climate. Some 
authorities designate climate as a major determinant or deterrent to the 
development of a region. (2) 

Ze The pattern that has developed in Canada with regard to 
resource development is one in which hinterland communities perform 

mainly resource extraction functions. Farming and fishing in the prairies 
and coastal provinces are historical and continuing examples of this rela- 


tionship. The pulp and paper mill towns where the bulk of the product is 


(1) Hanson, E.J., Dynamic Decade, McClelland, Toronto, 1958. 
(2) Fuchs, R., Changes in Location of Manufacturing in the U.S. Since 
1929" Yate University Press, 71962. 
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transported to the larger urban centres or exported for further processing 
are further examples of resource extraction in the hinterland areas. 

This is also true of the mining communities such as Flin Flon and Thompson 
in Manitoba, or Yellowknife in the Northwest Territories. Recent oil 
discoveries in Northern Canada may also give rise to new communities 
developing in that part of the nation. As a rule the outlying communities 
do not have substantially large populations, for example 10,000 in Flin 
Flon and 4,000 in Yellowknife. The remoteness of these communities from 
the more settled areas of the country create special problems not only in 
regard to the development of transportation routes but also in regard to 
communications. It is a problem discussed at greater length at a later 
Stave in this report. 

2.19 Location, Population and Markets - The population across Canada is 
distributed unevenly throughout the area of the country. Ninety-seven per 
cent of the Canadian population reside within 400 miles of the U.S.-Canada 
border. More important, in terms of its implications for regional develop- 
ment policy and commmications policy, the distribution of Canada's popu- 
lation is concentrated into a number of still smaller areas. 

Teg AY Over 52% of Canada's population resides in what G.M. Davidson 
refers to as the Canadian Industrial Heartland.(1) He describes the 
Industrial Heartland as stretching Ponmeneeouries on limits of Windsor 
along the St. Lawrence Lowlands to the northeastern limits of Quebec City. 
From end to end, it is approximately 700 miles long and in most cases less 


than 100 miles wide. In area it represents less than 2.5% of the nation's 


total land mass. 


(1) Davidson, G.M., Physical Location of Industry of Canada, Ottawa, 1966. 


(Unpublished manuscript) 
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Pall With over one half of the population, this area has had 
considerable importance and influence on the development of the Canadian 
economy. It is an area of both high production and large markets, see 
Attachment 4. The area contains 72% of Canada's manufacturing labour 

force. It also contains a high proportion of the skilled and professional 
component of the country's labour force, along with a major proportion of 
the facilities for higher education. The Industrial Heartland accounts 

for 56% of Canada's aggregate personal disposable income. Translated 

into dollars, it means this area commanded over 14 billion dollars in 

terms of personal income for the purchasing of goods and services in 

P9361 and in L967 as estimated 23 billion dollars. 

eeeL While the Canadian Industrial Heartland has implications 

for industry and commerce it has even greater implications for public 
utilities and for the telecommmication industry in general. In elementary 
terms, the 23 billion dollars disposable income is a measure of the heart- 
land's ability to pay for consumer goods and services including telecommuni- 
cation services. To focus attention further on the telecommunication 
aspect, the area being small has a distinct advantage with regard to network 
installation costs on a per capita basis. In reality however, there are 
other areas in Canada of growing commercial and industrial importance. 

The prosperity of the Industrial Heartland itself is dependent, to a 

degree, upon the interchange of commerce and commmications with these 

areas and other parts of the world. This in turn has raised questions of 
policies and objectives in regard to the proportionate costs of transporta- 
tion and communications between various regions in Canada. In communications 


the problem is further complicated by the fact that some of the services 
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are of a highly localized nature, while others relate to interregional 
communication and have special requirements, pertaining to commerce, 
defence and national unity. The particular geographic dispersion of our 
population, its related markets, incomes and ability to pay for public 
type services, 1s in part a cause of such practices as rate scheduling, 
involving cross subsidization and ''cream skimming". 
2.23 Industrial and Commercial Growth - The dynamics of regional economic 
growth are closely tied to growth in the industrial and commercial sectors. 
Historically, the attraction of the Industrial Heartland for new industry 
and for further commercialization has been strong. The reason for this 
can be explained in part by looking at some of the factors that underlie 
the entrepreneur's decision making process in regard to plant location. 
2.24 A number of studies have shown three factors to be of 
primary importance in the location of industry: markets, materials and 
external economies.(1) Labour supply sometimes is also ranked among the 
main influences. There would seem to be no doubt that the location of 
markets is, for most firms, of greatest importance. Other factors such 
as the availability of transportation, public utilities and community faci- 
lities are more likely to influence the location of an industry only at 
tne local level, 
aes! It appears therefore that decision making regarding the 
location of a new manufacturing plant may be viewed as a three phase 
process: 

1) the selection of a region which can best provide the primary 


requirements of the firm; 


(1) Ruttan,. V.W. and Wallace, L.T., "The Effectiveness of Location Incentives 
on Local Economic Development'', Journal of Farm Economics, November 1962. 
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2) the selection of an area where the basic facilities of production 
will be available; 

3) and finally the selection of a community for a local site which can 
provide the firm with the best combination of factors that are 
important to the operations. 

2520 The factors as they relate to the three stages of decision 


making are shown schematically in the following model. (1) 


Location Decision Making 


Region Sub- Re gion site 
(Markets (Labour (Labour 
(Materials (Transportation (Transportation 
(External Economies (Utilities (Utilities 
(Special Require- (Land Costs (Land Costs 
ments (Taxes (Taxes 
(Local Attitudes (Local Attitudes 


(Community Facilities 

(Room for Expansion 

(Planning Regulations 

(Location Incentives 

(Existing Buildings 
The location of primary manufacturing plants tends to be more strongly 
material oriented as to sub-region and specific site selection than the 
general model shown here. In influencing plant locations through location 
incentives it is the secondary manufacturing industries that are the prime 
targets. The nature of incentives to manufacturing development in effect 
in Canada broaden their impact into the regional and sub-regional as well 
as the site phase choice of location. 
Dee, The extent of which telecommunications has been a factor 


in the location of industrial plants is not clear. The availability of 


inter-regional communication systems is perhaps a more important element 


(1) Davidson, G.M., op.cit. 
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in the process than is generally recognized. Recently the attention of 


economists has been drawn to the concept and analysis of a "market 


network"' in contrast to the more traditional concept of a "market place". (1) 


As the name implies, a market network is the larger of the two geographic 
areas in which sellers and buyers can exchange information on prices, 
complete deals and arrange for the flow of goods or services as specified. 
The concept has important meaning for regional development and regional 
development policy. With an efficient commmications system it means 

that the isolation of particular regions from the ''market place'' commences 
to break down or disappear, and the isolated region, or area, can capi- 
talize on higher-to less important factors in attracting industry and 
commerce. Associated with the change is the recognition by firms that 
information costs are an increasingly important element in the cost 
structure of their business, particularly if such information costs reduce 


other cost elements such as inventory holding costs. 


(1) Studnicki-Gizbert, K.W., "The Nature of Market Networks" in a paper 
given at the Canadian Economist Association, Winnipeg, 1970. 
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PART III FEDERAL POLICY ON REGIONAL DEVELOPMENT 


Sel Federal Government policies have had an increasingly 
important bearing upon regional development especially within the more 


recent years. 


ore: In the decades following the establishment of Canadian 
Confederation in 1867, the emphasis of federal policy was on national 
economic development. The assumption underlying this policy was that 

the development of a national economy, held together by regional special- 
ization and with east-west trade, would automatically result in all regions 
sharing fully in the nation's growth and prosperity. The depression of the 
1930s showed that this assumption was no longer valid and it exposed the 


physical weaknesses of the poorer provinces. 


EPS After the Second World War the Canadian fiscal policy was 
amended on the proposition that it should make it possible for every 
province to provide for its people services of average Canadian standards 
without the necessity of imposing heavier than average tax burdens. In 

this connection a system of fiscal equalization was adopted. The program 
was designed to equalize provincial public services or provincial revenues 
through the Federal Government augmenting the revenues of the low income 
provinces with equalization payments. In a sense this step marked the first 


phase of a federal regional policy in Canada. 


3.4 The recession of 1957-61 and the accompanying high levels 
of unemployment once again emphasized the existence of inter-regional 
disparities in terms of income levels and employment opportunities. It 


also generated an increasing awareness of the long term persistence of 
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regional imbalances and their serious economic, social and political 
implications. To meet the situation, a second phase of regional 
development policy evolved in which fiscal programs were introduced 

that were to meet specific kinds of problems and needs in particular 
parts of the country. For example, under the Agricultural Rehabilitation 
and Development Act (ARDA) comprehensive projects, such as the Fund for 
Rural Economic Development (FRED), were established to aid rural areas 
having low incomes and land utilization problems; the Atlantic Develop- 
ment Board assisted the development of infrastructure projects such as 
power plants, water systems, and trunk roads in the Atlantic Provinces. 

A third program, administered by the Area Development Agency made financial 
grants to manufacturing industries locating in designated areas that were 
selected on criteria of high rates of unemployment and low levels of non 


farm family income. 


Gee During the lifetime of these three programs more than 850 
million dollars were spent or pledged on specific development projects. (1) 
556 In April 1969 the federal government made regional develop- 
ment policy explicit by creating the Department of Regional Economic 


Expansion. The establishment of the new department marked the beginning 


(1) The sum of $850 million includes future expenditures taken over by the 
Department of Regional Economic Expansion including the FRED plan for 
Prince Edward Island estimated at $125 million over the first 7 years. 


The above sum does not include related assistance given out by the 
federal government, such as loans under the Atlantic Provinces Power 
Development Act, coal subventions or the Maritime Marshland Rehabil- 
itation scheme. 


Source: From material for the 0.E.C.D. prepared by the Department 
of Regional Economic Expansion. 
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of the present phase of Canada's federal-regional policy. The objectives 
of the Department relate to economic expansion and social adjustment in 
areas, or regions, which are deemed to require special measures to improve 
opportunities for the productive employment of the people and for their 


access to those opportunities. 


Sek, The Department was established under the authority of the 
Government Organization Act, 1969. It defines the duties, powers and 
functions of the Department. The Act gives broad powers to the Minister 
of the Department with regard to the designation of special areas through- 
out Canada, general agreements with provinces, and provisions for the 
Government of Canada to enter into agreements in special areas with 
respect to commercial undertakings, where it is essential to the develop- 
ment plan of such an area. These agreements may include the establishment, 
expansion or modernization of any commercial undertaking in the special 
area. The agreements may include the guarantee of loans, principal and 
interest; and the payment of grants. The special assistance is limited, 
as determined by the Minister, to an amount not greater than that required 
by the private party to enable it to carry out the proposed commercial 


undertaking. 


D8 Under the Government Organization Act 1969, broad powers 
are provided to the Department of Regional Economic Expansion in regard 
to furthering the economic development and social adjustment within the 
special areas, and it does not preclude the possibility of financial 


assistance to the telecommmications industries if warranted. Special 
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Area agreements have been signed with a number of provinces which provide 
for federal assistance relating to certain types of infrastructure including 
the construction of schools, roads, water systems, sewage systems, etc. 

The agreements have also included financial assistance in regard to man- 
power training programs and to some primary industries. There has been no 
assistance to the telecommmication carrier system under the Special area 
agreements to date. 

B29 The Regional Development Incentives Act, (RDIA) administered 
by the Department, is more restrictive that the Government Organization Act 
and relates to financial assistance provided to establishments undertaking 
manufacturing or processing operations, and which are located in designated 
regions. Establishments carrying out the manufacture of telecommunication 
equipment are eligible for assistance under RDIA, however the activities 


relating to telecommnication transmission is not eligible. 
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PARE GLY: IMPLICATIONS OF REGIONAL DISPARITY AND 
PUBLIC POLICY FOR TELECOMMUNICATIONS 


4.1 Every province has areas which can be considered as under- 
developed and which qualify as ''designated regions" under the Regional 
Development Incentives Act. The map included as Attachment 5 clearly 
shows the distribution of designated areas in Canada; it is noteworthy 
that the entire area of the four Atlantic Provinces is included. 

i eae Drawing on some of the underlying factors of regional 
economic disparities, as outlined previously, this section of the report 
sets out to examine in greater detail their implications and relationships 
to telecommmications. For two reasons the subsequent material draws 
heavily upon the telecommunication experiences in New Brunswick. First, 
it is publicly acknowledged that New Brunswick is a region of slow 
economic growth and many of its characteristics with regard to its 
economic organization can be considered typical of other depressed areas 
throughout Canada. Second, telecommunication statistics on New Brunswick 
were readily available to the authors. Moreover there was a considerable 
amount of related economic information pertaining to the province stemming 
from ARDA and other federal assistance programs. 

Markets and Telecommunications 

4.3 It is clear that economically disadvantaged regions have 
distinct characteristics from those of the more ''favoured'' regions. It is 
of practical concern in Canada that the majority of disadvantaged areas 
and regions are remote from the largest, fastest growing, most affluent 
populations, with the best domestic markets for most products. It means 


they are generally remote from most of the secondary manufacturing 
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facilities of the country and from the educational and social amenities 
provided by a more prosperous local economy. It has nractical signi- 
ficance for the social well being of individuals and for the commercial 


outlook of businessmen. 


4.4 The businessman operating in a remote area mist overcome 
the handicap of distance. The magnitude of this distance handicap must 
not be underestimated for it permeates all business activities. For 
example, the businessman operating in a remote area or region faces: 
- high cost for shipment of finished products to the 
principal market areas. 
- high cost for shipment of tools and supplies manufactured 
in the more favoured regions. 
- high costs due to travelling to and from locations of 
markets or supplies. 
- delays measured in days when materials or information are 
required from the manufacturing centres of the country 
(compared to delays measured in minutes for his counterpart 
located in, say, Toronto). 
= "lack of reagy access to advice froma large pool of expertise. 
4.5 Usually, underdeveloped regions have lower labour costs 
than the more advanced regions. However, the inclusion of all relevant 
cost factors often more than counterbalances the lower labour costs and 
points to a cost disadvantage in the underdeveloped regions as compared 


to the more dynamic regions such as the industrial heartland. 
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4.6 It follows logically that, if good commmications are 
important to a business located in the industrial heartland of the 
country, they are vital to a business operating from a region of economic 
underdevelopment. 

4.7 A survey of various telephone administrations in Canada 
indicates that telecommmications have not been identified as a limiting 
factor in economic development. No specific examples are fully docu- 
mented in Canada where inadequate facilities have resulted in an economic 
loss to an area. However, industry and government administrators can 
cite examples from their own experience where adequate telecommunication 
services have influenced the development of certain commmities. For 
example, company management of a fish processing plant at Marystown, 
Newfoundland, decided against expanding the existing plant primarily on 
the basis of their previous experiences involving inadequate transporta- 
tion and commmication services to that commimity. On the positive side, 
International Telephone and Telegraph Company (ITT) recently announced 
plans for a major chemical-pulp complex at Port Cartier on the Quebec 
North Shore. Over a ten year period the company anticipates spending 
$400 million on plant and equipment, with the prospects of creating 
3,000 new jobs. The area is handicapped by generally an inadequate road 
network, and transportation is mainly by boat or by air. In 1969 
Québec-Téléphone completed a 375 mile $5 million microwave system 
stretching from Sept-Isles to Blanc-Sablon and thereby providing direct 
communication services to nearly all of the commmities along the 


route. While it should not be inferred that the availability of adequate 
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communication facilities had a prime bearing on the location or the 
decision by ITT to build the complex, it is noteworthy that the company 
will have direct access to the services and that the timber reserves 
acquired by ITT coincide with the route served by the microwave system. 
4.8 While telecommunications may not have been either a prime 
cause or constraint to economic development they have been a very 
important catalyst for development and a vital part of the economic infra- 
Simucture..  lnere are several indications of this: 

(a) Regions of high economic development (which usually means 
high prevailing income levels) invariably make more use of 
telephone communications than do regions of low development. 

Long distance use is higher in Ontario than in the Maritimes; 
Tes niener inemeanyearess or the U.S.A. than it is in Ontario. 
See Attachment 6 for representative figures. 

(b) Telephone development (expressed by telephones per 100 population) 
is higher in areas of high development than in areas of low 
development. See Attachment 7 pages 1 and 2 for a comparison of 
telephone densities. 

(c) Business telephone users generate higher calling rates than do 
residential users and this implies that a high level of business 
development is accompanied by a relatively high level of telephone 
usage. 

(d) Telecommunications is, in a sense, a substitute for presence. Its 
availability in an underdeveloped area allows the user to overcome 
some of the disadvantages of distance. As the "next best thing to 


being there'’ telecommunications can substitute for travel with an 
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associated saving in time, cost and personnel. As a substitute 
for the mails, telecommunications can act to save time and to 
speed up a decision making process. As a means of access to 
information, telecommunications can allow quick and frequent 
access, by managers and other users in a remote area, to the 
pools of information and talented advisors found in large popu- 
lation centres. Attachment 8 tends to verify the concept that 
users in ''remote'’ areas tend to spend relatively more on long 
distance calling than do more centrally located users - either 
through more frequent use or through payment of higher service 
Caritts. 
4.9 It may be concluded that the efficiency of business opera- 
tion and hence economic development in total is enhanced in those regions 
of economic disadvantage if telecommunications services are readily 
available at reasonable cost. 
Industrial Base 
4.10 The regions of slow economic growth tend to be 
industrially oriented to the resource-based industries and to have low 
levels of development of the secondary manufacturing industries. In New 
Brunswick, for example, most companies are either resource based or service 
industries; secondary manufacturing is at an early stage of development. 
4.11 The resource based industries such as lumber and mining, 
tend to be relatively simple in operation and involve extraction of 
products from nature for shipment to outside markets. This "straight 
line'' type of operation is also reflected in a relatively low usage rate 


of communications. 
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4.12 Secondary manufacturing, on the other hand, usually 
involves the coordination of a relatively complex series of inputs and 
operations before producing a product for local and foreign markets. It 
follows that such industries make relatively more intensive use of communi- 
cations. If, for example, secondary manufacturing industry in New 
Brunswick experienced a sharp increase in rate of growth it would follow 
that the communications network would have to grow similarly at a faster 
rate than that of the 'normal experience" with resource based industrial 
growth in the past. 

4.13 Attachment 9 shows a comparison of the new capital expended 
by the New Brunswick Telephone Company construction program to the total 
net new capital investment in the province. In recent years the relation- 
Slip nas peen fairly constant at 4 to S per cent. From this one ‘can 
predict that an upswing in capital investment in secondary industry would 
cause a corresponding and relative upswing in communications expenditures. 
Thus the current ''regional growth'' programs designed to force feed growth 
of secondary industry, if successful, have important implications for 
telecommunications for they may be expected to generate rates of tele- 
communications growth faster than those of the past. This aspect will be 
further discussed in Section 5. 

Urban and Rural Populations 

4.14 One of the most obvious characteristics of the population 
in underdeveloped areas is their low density level. In all of New 
Brunswick, for example, recent estimates indicate that there are only 
620,000 persons while metropolitan Toronto alone has about 2.4 million 


inhabitants. This low population density tends to increase the 
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costs of providing services (including telecomminications service) as 

noted in the Economic Council of Canada Fourth Annual Review: 
"Compared to urban settlements where greater population density 
makes economies in providing facilities, roads, public transpor- 
tation and recreational facilities, the diminishing population 
density in farming areas make for diseconomies which are likely 
to. Taise per capita costs if the quality of these services is to 
be maintained. Moreover, there is a continuing need for 
Mnprovement-o1 these Services. .... 

4.15 inj the Atlantic Provinces, as in the Case of other regions 

of low income, there is a higher rural population than in the more 

affluent regions of Canada. About 46% of the population in the Atlantic 

area lives in non-urban areas; this compares to about 20% in Ontario and 

an average of 27% for the country as whole. 

4.16 The unit cost of telecommunications distribution services 

is inversely proportional to population density. In Attachment 10 some 

typical cost curves are given in support of this statement; not only is 

the per circuit cost higher per unit of distance in rural areas, but 

also the distance between customers 1s much greater. The costs of tele- 

phone switching, on the other hand, are proportional to the total number 

of telephones located in a switching area and building and land costs 

tend to be higher in metropolitan areas. On balance, it would appear 

that total telephone costs are inversely proportional to population density 

and the experience in New Brunswick bears this out. It is also apparent 

in the broadcasting industry that the costs per user served are higher in 


sparsely populated areas than in densely populated areas. It follows 
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that, if equal telecommunications service is to be provided, the costs per 
capita will be higher in a region of dispersed population. 

qc17 By virtue of being relatively dispersed a rural population 
may be more dependent upon telecommunications than a more concentrated 
urban population. Radio and television, for example, are able to effec- 
tively counteract the time loss for physical distribution of news to a 
dispersed population, while the telephone can overcome the distance which 
otherwise would have to be travelled for social and economic contact. 
Extending Education 

4.18 In many of the underdeveloped areas the average level of 
educational achievement is low. This is a reflection of a scarcity of good 
educational facilities and below average teacher qualifications. These 
inadequacies in turn affect the high cost of facilities and poor salaries 
in areas with low per capita incomes and tax revenues. In some of Canada's 
outlying areas formal education levels are extremely low. For example, in 
Census Division 9, of Newfoundland, where commmities are small and isolated, 
the average level of education in 1961 approximated grade four, and considering 
only adults 30 years and over, the average was nearer to grade two.(1) 

4.19 Telecommmications facilities offer some promise as a 

means of reducing the cost or improving the quality of education. The 

use of computer oriented teaching aids using terminals remote from the 
large data centres, holds a great deal of potential for increasing the 
effectiveness of education. Throughout the more heavily populated regions 


in Canada, recent technological developments tend to favor the provision 


(1) Source: based on material from Dominion Bureau of Statistics, Census 
1961. 
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of videotape facilities in schools rather than direct broadcast 
educational television (ETV), although the broadcast television medium 
still offers a good means of adult education. In regions such as 
Newfoundland, where there is a large proportion of scattered rural popu- 
lation, ETV service requirements are stronger than in urban areas with 
the large school buildings and the possibility of using the more "flexible" 
video tape instruction. For example, the Atlantic School Broadcasts are 
considered by the Newfoundland Government as an important element in its 
education program. “lt 1s reported, in that province, that certain ETV 
programs, especially on fishing industries, have tremendous adult appeal. 
So much so in fact that some of the ETV programs are now scheduled for 
Sunday afternoons. In areas along the Labrador coast it is reported 
that some of the residents are so anxious to receive visual news and 
entertainment that they have purchased T.V. sets just for the purpose of 
picking up the occasional freak reception. 

4.20 Cable television systems offered to the public on rental 
basis will, probably follow the current trend of being built mainly in 
the larger and more prosperous centres. This medium, too, holds consider- 
able promise as a means of extending the use of television as an educa- 
tional tool. However, the initial capital costs of such systems is 
considerable and if cablevision is to be encouraged in small centres it 
may be necessary to undertake a utility type of system to allow price 
averaging over large geographic areas. 

An 21. Radio and television facilities are also a medium for 


education in the commercial sense. That is, they serve to acquaint the 
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population with the features of the market place and with opportunities 

for employment; they contribute significantly to the development of a demand 
for goods and services. As "commercial educators" the availability of radio 
and television services is vital to the economic development of an area. 

A 22 Education is fundamental to the development of a region. 

It is held that some ''critical mass" of educated people exists below 

which progressive social and economic development is not possible. In 

this connection the modern communications system is, itself, technologic- 
ally complex. Its operation depends upon the availability of skilled 
people possessing a relatively high level of education. Thus, by its 

very existence in an area of economic disparity a modern communications 
complex contributes significantly to the upgrading of the education and 
skills of the labour force and in tum forms an important component of 
thewregion’s 'critiecalemass of educated people. 

Productivity Gains in Telecommunications 

4.23 During the 1950s and 1960s the telecommunications industry's 
need for capital increased tremendously. At the beginning of that period, 
capital accounted for a third or less of the resource inputs to the 
industry, the other resources being land and labour. At the present time 
capital accounts for well over half of the primary resource inputs. 

4.24 It is significant that the industry has substituted 

capital for labour in a particular way. Part of this substitution has 
been a deliberate attempt to improve productivity (for example, a single 


lineman equipped with tools valued at roughly $50,000 now produces more 
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work output in a day than did a seven man line crew with $6,000 worth 
of tools in 1957). Much of the substitution, however, has been a 
byproduct of a modernization process through which new or improved 
services demanded by the public can be provided only by means of sophis- 
ticated equipment. 

4.25 Professor R.B. Olley, in his studies of productivity for 
Bell Canada, has found an annual average rate of productivity gain of 
O-1 per cent, 1900 to 1967. This 1s roughly three times the 2% cited 
by the Economic Council for the nation.(1) No similar statistics are 
available for other telecommmications companies but it is probable that 
their ratio of productivity improvement approaches that of Bell. Prof. 
Olley indicates this gain has been possible only through the good use 
of capital in rather massive amounts. 

4.26 The problem of the substitution of capital for labour 
cannot be entirely evaluated in economic terms: social values must also 
be considered. Telephone Companies can cite examples of situations in 
which villages have deprived themselves of the benefit of wages paid to 
manual telephone operators by vociferously demanding that their tele- 
phones be converted to automatic dial operation. It seems that the 
social value of modern service is in these cases greater than the economic 
value of an assured source of income for some members of the community. 
Public Utilrty Policy 


4.27 The telecommunications industry is, for the 


(1) Olley, R.E. ''Productivity and Capital" paper presented at the 
41st Annual Meeting of the Telephone Association of Canada, 
Saskatoon, June, 1970. 


Productivity as used here, refers to the changes in capital and 
labour inputs relative to the net value of product as output. 
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most part, regulated as a public utility by either federal or provincial 
legislation. It is therefore natural that policies in this regard have 
an important bearing upon the performance, growth and investment of the 
industry, which in turn has important implications for regional develop- 
ment. Some of the more important policies aspects, either explicit or 
implicit, are dealt with in the following. 

4.28 Service on Demand - A prevailing operating philosophy practised by 
telecommunication companies in Canada has been to seek profit and 
business growth by having quality service readily available on customer 
demand. Frequently this is referred to as ''service on demand''. However, 
for regulatory purposes, it has deeper implications. It is significant 
that in many cases the principle of service on demand has been made a 
charter obligation on telecommunication companies or alternatively it 
has been applied in practise by the various regulatory bodies(1). On 
the part of the regulatory bodies the obligation placed on the tele- 
communication companies to provide service on demand stems from the 
measure of protection granted to them in the market place through the 
asSignment of franchise areas or by the provision of monopoly over 
specific services. In the absence of overt competition it is commonly 
held by regulatory bodies that telecommunication companies should pro- 
vide at least the standard and quantity of service that might be expected 


to prevail in the absence of such protection. 


(1) See Revised Statutes of New Brunswick, 1952, Chapter 226, Section 11, 
better known as the "Telephone Company Act. In brief, the Act 
states that the Lieutenant Governor in Council may require the 
Telephone Company to extend its lines so as to afford telephone 
connections to any person desiring such extension within a 
reasonable distance (what constitutes reasonable distance is left 
to the discretion of the Lieutenant Governor in Council, and in 
practice it has been interpreted by the Regulatory Commission to 
mean the provision of service on demand). 
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4,29 In practise, and as referred to in the context of this 
report, ''service on demand'' is used in a commercial or economic sense. 
It purports to service on "effective'' demand; that is, in the extension 
of telecommunication services the costs to the user of the service are 
governed according to the given rate structure of the region as esta- 
blished by the given regulatory board. The supplier, in carrying out 
the obligation to provide service, must reckon with covering not only 
the additional marginal operating cost from the revenue of the extended 
service but also the recovery of the associated fixed costs within a 
reasonable span of time. {his 1s in contrast to what, in this report, 
We fem right to Service” in which 1t is assumed that the access to 
telecommunication services is a given fundamental right of every citizen 
tecardiess Of costs. 

4.30 The distinction between the two concepts is important in 
terms of telecommmications policy and regional development. The "right 
to service -concept implies the extension of services to people where 
their requirements are somewhat greater than their capabilities to pay 
for the services. To provide services to these people would seem to 
require justification mainly on the grounds of social criteria and on 
equity considerations would require subsidization from general tax 
revenues rather than extracting additional tolls from the users of the 
existing telecommmication facilities. Examples where services should 
be extended mainly on social grounds relate to the northern reaches of 
Canada where the capital cost of extending plant facilities outweigh 


anticipated revenues but where basic telecommunication services are 
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important, not only to the individuals involved but also the nation 
in total. Other examples might relate to the more populous regions of 


Canada where in the case of very low income families the extension of 


basic telephone services might be decided on the basis of welfare criteria. 


The efficient use of subsidies should be governed by the different 
Situations encountered. In some cases it may be desirable to provide 
direct subsidies at the supplier level for the construction of plant 

and equipment. In other cases it may be more efficient to provide 
services within the given rate structure, but with subsidization occurring 
au tne user level as apart of welfare requirement. 

WSL A different aspect of the importance of telecommunication 
facilities with respect to regional development relates to the ease and 
availability with which the services are provided to the users. Some 
contributors to this report contend that the reason telecommunications 

has not been an obvious limiting factor to economic development in 

Canada is the wide acceptance by telecommunication companies to provide 
service on demand. In the more populous regions in Canada the businessman 
is free to locate his operations almost anywhere with the knowledge 

that commmications will be available to meet his needs, at a relatively 
short notice, and at reasonable costs. Further to this, it is noteworthy 
that in Canada queuing for telephone service has not been a problem. 

This is in contrast to the situation in some of the European countries 
where funds are allocated to communications on a budgetary system giving 
little priority to user demand and where the problem in regard to queuing 


for services is notable. It is beyond the scope of this report to draw 
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a comparative analysis between the regulatory systems used in Canada 
with those of other countries as to their implications in regard to 
regional development.(1) However, an analysis of this nature would 
require not only an investigation of the queuing problem but also how 
priorities in the telecommunication services are established and satis- 
fied: 

4.32 In Canada there is some evidence which suggests that 
users do attach considerable importance to telecommunication services. 
Attachment 11 lists telephone revenues as a percentage of personal 
disposable income for a relatively prosperous area of New Brunswick 
(Moncton) and for an area of considerable economic disadvantage 
(Gloucester County). Two factors should be noted. The first is that 
a Significant portion of disposable income is allotted to telephone 
communications, 3.8 per cent in Moncton, and this reflects, presumably, 
its value to the user. The second is the remarkable rate of growth in 
communications expenditures in the Gloucester area during the 1960s - a 
period when ARDA and mining activity were injecting large amounts of 
income into the area. Both series tend to confirm that use of communi- 
cations is given high priority as funds become available out of rising 
incomes. It also points to a close correlation, in this case, between 
the usage of telephone services in a given area with ability to pay. 
Furthermore, it leads one to draw inferences that service on demand is 
itself a function of the size and economic development of the given 
service area of a particular company. 


(1) The legal considerations of regulatory experience in other countries 
are examined as a part of another telecommission study. 
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4.33 Cross-subsidization between services: An implied policy and one 
that cannot be disassociated with service on demand is that of encouraging 
cross-subsidization of local regulated exchange services by long distance 
and other high revenue non-regulated services. Provincial regulatory 
bodies have in general considered all sources of revenue in arriving at 

an allowable rate of return on total investments. This practise has 
tended to subsidize the low revenue producing exchange services. Moreover, 
a policy of applying exchange rates on a ''value of service" basis tends to 
further subsidization from areas of high population density and high rates 
to areas of lower population densities, which have, by regulatory measures, 
lower Tates., lie procedure 1s in contrast to the “cost of service” 
principle according to which, as already mentioned, rural areas cost more 
per user to serve than do urban areas (see Attachment 10). 

4.34 Modernization: The modernization of telecommunications facilities 
has not been restricted by any public policy for purposes of creating 
local employment. At first glance this might seem inappropriate for a 
region suffering from chronic unemployment. In the telephone industry 

in New Brunswick, for example, the conversion from manual to dial 
operation has terminated the employment of operators in small towns and 
villages. Nevertheless, there have been benefits. First, the change 

has brought a requirement for highly paid electrical and electronic 
technicians who help to form a base pool of skilled workers for the total 
area; second, the efficiency of the resulting modern telephone system is 
high and brings the benefit of fast, high quality communication to its 


users. Third, the purchase of large amounts of telephone sets and cable 
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have been instrumental in attracting to the province both a telephone set 
assembly plant and a cable manufacturer; these plants now export a signi- 
ficant portion of their output to areas outside New Brunswick and provide 
local employment in secondary manufacturing. 

4.35 The Radio Act (The Revised Statutes of Canada) (1) In the past 

the various rules and regulations arising from the Radio Act have been 
administered on a fairly uniform basis across the country. In the allo- 
cation of specific frequency bands to certain services and in the technical 
requirements for equipment, rules have been devised for the correction of 
frequency congestion in certain areas of the country and to provide 
better coordination with anti-congestion measures taken in neighbouring, 
heavily populated centres of the United States. Unfortunately these 
measures have tended to be applied to the entire country; users in non- 
congested areas have often had to bear the cost of changing equipment or 
systems needlessly. 

4.36 It has; beech the practice, in the past few years for the 
radio licensing authorities to base their licensing considerations on 
only; the technical parameters ot the systems to be licensed. Until 
recently little regard was given to alternative means of providing 
service or to the purpose served by the radio system licensed. The end 
result has been the proliferation of lightly loaded private systems. 
While this in itself is not necessarily wrong, it has two after-effects 


which should be noted. First, it results in a compounding of the frequency 


(1) See: Radio Act. Canada Gazette, Part II, Vol. 102, No. 14, July 24, 
1968. The duties relating to telecomminications came under the 
Minister of Communications under the Government Organization Act, 
1969. In brief, the Radio Act sets out the legislation which 
empowers the Minister to excercise regulatory authority over 
matters concerning the use of radio frequency spectrum and to the 
development and more efficient operation of radio communication 
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congestion and coordination problems. Second, to the extent that circuits 
are set up on private systems rather than sharing the system of a common 
Carrier, the common carrier is prevented from achieving economies of 
scale from which all users may benefit; these economies of scale will be 
dealt with in more detail below. 

4.37 Competition and ''cream skimming" - National policy has gone further 
than the mere permitting of private systems: it has encouraged the con- 
struction of duplicate common carrier systems to provide ''competition"' 
between Carriers. This, it 1s understood, will be the subject of another 
Telecommission Study; however, regardless of the possible general merits 
of such competition, there are several potential effects arising from this 
policy which require attention in the review of teleconmunications 
policy in the context of underdeveloped areas or regions. 

4.38 TheresarerSioniticant economies of scale in imter-city 
telecommmication. Attachment 12 shows comparative costs for typical 
installed systems to illustrate the extent to which economies are possible. 
4.39 Most of the regional telecommunications carriers are required by 
regulation to base their rates on a system of price averaging over the 
region that is serviced. To the extent that some internal heavy tele- 
communications routes produce net revenues in excess of allowable overall 
profit margins, it is possible to provide cross-subsidy to lighter routes 
where costs are relatively high. 

4.40 If however, a second carrier enters to handle business in 
competition with the established carrier on the heavy routes but with no 


concomitant responsibility to serve "'thin'' areas within the region the 
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Opportunity for cross-subsidy is lost. Such practice on the part of the 
second ‘carrier is referred to as ‘'cream Skinming'’. In the long run it 

may result in higher prices for the users of the original carrier, and 
encourage further switching of system by the users. Ultimately, it may 
lead to a cost-based pricing system by the users in ''thin'"' areas and the 
existence of duplicate, capital consuming telecomnunications systems without 
the total possible economies of scale. 

4.4] In Canada, there are two major national telecommmications 
carriers: the largest is the Telephone System and the other is the CN-CP 
System. The latter system operates as a telegraph system throughout Canada, 
and as a telephone system in the North West and Yukon Territories, as well 
as in much of insular Newfoundland. It carries a large proportion of 
private line services, with the Federal Government being a major user. 
Because of government purchasing policy the prices charged for these 
services are essentially equal and are similar across the country for all 
Garriers.: 

4.42 In a disadvantaged area, the existence of duplicate carriers 
may be an economic disadvantage. For example; the New Brunswick Telephone 
Company has an extensive microwave network throughout New Brunswick. 
Construction of this system has been possible only because the concentra- 
tion of defence private line services in the area has resulted in a suffi- 
cient level of circuit volumes; at any rate, all of the users of the system 
in New Brunswick benefit from low resulting circuit unit cost. On two of 
the heaviest routes (Quebec to Moncton and Moncton to Fredericton) competing 


microwave systems exist under CN-CP ownership. All of the traffic handled 
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by the two systems could have been handled by augmenting and extending 
one system, avoiding some duplication of capital investment on land, 
buildings, towers, power supplies, test and maintenance equipment, etc. 
Moreover, the fact that the available traffic is spread over two systems 
means that achievement of optimum economies of scale is pushed further into 
the future. To the extent that neither system might be able to generate 
enough revenue to provide an adequate return on investment, growth and 
development of the systems tend to be held back. A telephone company in 
this event may find itself under some pressure to try to recover a 
greater proportion of revenue from local service, since long distance 

and private line rates are set in a national context. The situation 
exemplifies a basic conflict between regional and national interests 

among the telecommunication carriers. On the one hand, regional carriers, 
and their regulatory boards, look toward long distance traffic as a means 
to offsetting lower local rates. On the other hand, it may be deemed in 
the national interests to encourage the duplication of certain systems, 
private or public, as an element of competition, strategic planning, or 

on the basis of social goals which might include national unity or be of 
national purpose. What seem to be appropriate measures for one region 
may not necessarily be appropriate for another region. 

4.43 A similar situation no doubt exists in commercial broadcast 
television. Competition between networks or stations in a thinly popu- 
lated area may have social appeal but is most uneconomical unless supported 


by high advertising revenues. 
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4.44 An example of this situation also exists in New Brunswick. 
In 1969 a Moncton television station, CKCW, was required by CRIC to 
establish a satellite transmitter in the Saint John area while a Saint 
John television station, CHS), was required to establish a satellite 
transmitter in the Moncton area. There 1s no doubt that viewers in the 
two areas now enjoy a wider selection of programming and a competitive 
advertising situation has been established. At the same time, the two 
stations have been faced with very significant capital expenditures and 
micreases 11 Operating expense, Simce the total market area of the two 
stations remains the same, one mist conclude that either the stations will 
adape to lower prozit levels or the advertisers will pay more. In short, 


the advantages of "forced" competition have their economic price. 
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PART V ADAPTATION OF FUTURE TELECOMMUNICATIONS 
SERVICES TO REGIONAL DEVELOPMENT PROGRAMS 


Spe! The success or failure of regional development programs 

are foreseen to pose special problems of a financial nature to the 
telecommunications industries. For example, the industrial development 
incentives administered by the Department of Regional Economic Expansion 
may amount to 25 per cent of the approved capital costs of plant and 
equipment, and may range to a maximum of $12,000,000 for any one project. 
In addition, the majority of provincial governments now administer develop- 
ment programs designed to encourage industrial development within their 
respective provinces. The influence of these programs will cause varia- 
tions in the degree of acceleration in rates of growth between regions and 
the significance of the environmental implications will vary in magnitude 
accordingly.(1) In total, if industrial development takes place on a 
significant scale it requires the expansion of a full range of basic and 
support services, essential to attract and maintain new industries and 
their associated population. 

oe The telecommunications sector, being an important and 
valuable service to both the household and business sectors, must expand 
and develop to service this expanding market. The problems of adapting 
to accelerated growth, beyond the problems associated with providing 


greater service capacity, are to obtain the necessary lead time for 


(1) For a case study on the changes in a local economy resulting from the 
introduction of industrial incentives and their resulting impact see: 
Yeates, M.H. and Lloyd, P.E. A Study of The Impact of the Area Development 
Agency Program in the Southern Georgian Bay Area, Ontario, Area 


Development Agency, Department of Industry, Ottawa, 
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planning and installing facilities along with the recruiting and developing 
of skilled manpower capabilities. In the case of regulated carriers, as in 
other capital intensive industries, the acquisition of capital at reasonable 
rates is important if they are to successfully adapt to accelerated rates 
of growth. 

Se An example of planned acceleration through growth by the 
force feeding of special areas, is provided in the forecast for Saint John, 
New Brunswick. Saint John has a present employment of 36,000, a population 
of 101,000 and had an average annual compounded growth rate of 0.69% for 
the period 1961-1969 inclusive. Estimates in a report prepared for the 
Department of Regional Economic Expansion predict an increase in employment 
to 95,200, by 1987 and an increase in population to 236,000 based on 3.67% 
average annual compounded growth rate. (1) 

S24 This 1S a Significant increase in growth and would tend 

to create some difficulty in adjusting, especially if the more rapid 

growth rate is more pronounced in the early years. If the growth is not 
evenly spread over the 17 year period, peaks and valleys will create 
additional adjustment problems. For example, employment in Saint John is 
forecast to grow by 13,000 during the first three years. The additional 
13,000 jobs created can be translated into a population increase of 30,000 
or 7,000 additional households. This represents. an increase of 30% in 
three years. These households and the industries which attracted them will 
require expanded service facilities. The magnitude of the expansion of 
facilities will vary between different service sectors and together will 


have a highly significant impact upon the entire community. 


(1) Source: Saint John Urban Region Impact Study Project E.O. 
70700 May 8/70 Proctor Redfern, Bousfield & Bacon. 


ee ere a 
; 7 


: | dre Aqwant Wei bee eared Va 


_frel’- Ini i sree al) Bh ee.lY ij ei , aertel cea 


1) Pelvrges S 0 62 Ye peeeholise teestg < Gos ete 


= <5) Sa peeny eee i ot Serum sen a eter aS 


ae a i a Curry 
vie Heveig of Ave nl hidal ty ¢ 44 perce 
bin Ga dit? 41 olTe nt Jandoentin? al eve 


P 49%) oepese Wiens eal BE hccenrmay a 
7 tite eeelins bin -4oag] plicitag TS" ert =e 
not. jaiset : goseylees. Loleoo SCF. ~ ose derry See : ty be Lesinls, 
jere?thiLs aff Ti 7 | 
ee eee write 60,2 9g ne 


(6 te wigstaab secp cag cata aoa sae < o3’. 
an 


[See 


2 ot i seeorcsat!  menger ax % - wiih th ml? 
e; . 1? Paar te (hide et regia —— 
Ww ‘eile s/s Ju Stet hg a iat 


(jostled bat Gorse alee “sae 
7e a4 " - 
' “imames os 


9 : 
a " 7 
ye *i iv 


~ 


44 


Capital Requirements 


ee The extent of the capital required in telecommunications 
may be demonstrated by estimating the number of telephones required to 
meet the demands of the increases in population. Using the Saint John 
example, a population increase of 30,000 would approximate an additional 
10,000 telephones. The current average construction expenditure is $1,470 
per telephone. The gross capital requirement of the first three years 
would thus be in the order of $14.7 million.(1) All of these funds would 
have to be raised from external sources, as internal cash generation would 
be negligible during the first years and the program would be in addition 
to the 'normal'' construction program. The normal capital program for the 
entire province, 1970 to 1972, is estimated at $47.5 million of which 

$30 million must be financed externally. The corresponding normal capital 
program for the Saint John toll centre area is approximately $8.1 million. 
In short, capital expenditures for telecommunications for the Saint John 
area would be nearly double, with almost sole reliance on external capital. 
on 0 A further indication of capital requirements is given in the 
ItalConsult report ''Local Implications of the Proposed Complex" for Saint 
John. This report suggests that the capital investment required to provide 
electric and telephone services between 1971-1987 will amount to $75-135 
million. On the basis of the last five years, (1965-1969) capital expen- 
ditures in telecommunications in the Saint John area have been approxi- 
mately double that of the Saint John Civic Hydro. This is based on the 


capital costs of the Hydro distribution system of $2 million plus the 


(1) Provincial average expenditures per net telephone station 
gained in the 1965-1969 period. 


(6c) i= HAS Bi pay quer py ies ‘ltt 
pore fie va) eget Ot 26 wees 9 et ipnilagh 
dled Se pated Cas “| gered 


iewi/titls -@nbtpig bie 0000030 wabiers 


ao 
ee 
ow 
WiAch?) >) wet liuwres-co een wee sane ce ft + nenNOL ET 
mecy wo4? Tere @4: Io Simei keer le ties oth Be 02 wove 
blurs chi ~euds Sie Tid (0).de aif T008 Be vats Sie oad 
~~ inttink -@ Mere derete) sé.) ae een eee ee : 
ite al ib Whtnve Mae OY Ian, Chae Seg ies ical bie 
ig laser wil: repre sotzunsert wings 
ites lim tal Se Maurras HP) SYM ih OEE; ann 
jt quer vikenrs: <= poplehd oni Hee 
‘wong 28 eh stem, Jie, ws cet alle an ma 
‘4. 2ohehapiceleh ant most Namie 
| a sve bien {9 stmt sign lal Nella 
oy a) Meaney belie Te apiaas ah petra) Re 
r qa) Sega) oh) Ga ere snilignl Impl! 
ming. 1? On beet sumer eseees Asp hipes Vay Shae § ag, ie 1060 
Pay owen dha CA PG) aed sandonbie 
» insiaqes dpet-gagt) , epee tearm 
ae wes Sen! cok ofel alent ai or) 
alt ea been Al eft? ork aay a 


mig aiiiin Ch ko esgeyg 


~~, 


> 


— 


laine : 
> ae 


ae 


generation requirements involving approximately an additional $.089 per 
kilowatt hour of generation or approximately $6 million for the last five 
years. Comparable capital expenditures made by NBTel in the Saint John 
area amounted to $14 million over the past five years. 

Maintenance of High Quality Service 

Du, there is no reason to expect or even to suggest that the 
additional demand generated by accelerated growth should be met at a 
lower grade of service than that which is presently available. Growth 
pressure is no justification for lowering service objectives or standards 
ana in tact the reverse would be “desirable. If the industry 1s to be 
attracted and retained the quality of services available should be better, 
not worse, than average. JIhis applies to all sectors offering services 
to the community and especially so to the telecommunications industry. 
Both the old and new customers expect, and have every right to expect, 
the best in telecommmications service. 

Future Planning Requirements 

eo In order that consistent top quality service may be 
supplied by the Telecommunications Industry, good planning is vital. The 
industry, like the electric power and the water utilities, is faced with 
high capital costs, long intervals between engineering, manufacture and 
installation of equipment, and equipment with relatively long periods 
between installation and economic ''break even"'. 

ogee. Like the power and water utilities, the telephone utility, 
faced with an expansion of the scale forecast for Saint John is placed 


under tremendous strain. Like the other utilities, it has the problems 
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of training and acquiring manpower, of obtaining capital and of engineering, 
obtaining and installing equipment on short notice. The characteristics 
of an overloaded telephone network, however, are different from those of a 
power or water supply network: rather than a gradual reduction of service 
available to its users, the overloaded telephone network has a rather 
sharp break point between fairly good service and advanced deterioration. 
This characteristic makes it essential to adequately plan for load peaks. 
5.10 Given adequate lead time, the telecommunications industry 
can cope with normal economic growth. However, the introduction of 
regional development programs and the implementation of "planned" local 
growth bring out two elements of special sensitivity for investment in 
telecommunications. The two elements are: (a) the carrying costs asso- 
ciated with unused or under utilized capital, i.e., from time of construc- 
tion to actual use, and (b) the risks associated with providing facilities 
where demand may or may not materialize. 

5 ld Construction in advance on the basis of growth centre 
estimates would require a source of large amounts of "risk capital'’. The 
regulatory process for telecommunications companies makes this very 
difficult: For the most part, rates of retum and tariffs are allowed 

on the basis of past, not future performance and experience. A rate of 
return sufficient to allow capital to be raised at the historical trend 
rate is quite likely to be insufficient to meet the needs of accelerated 


growth. 
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Sees If, because of risks, capital is limited, accelerated 
development will lead to higher costs of telecommunications in the long 
run through the forcing of small uneconomic job sizes or through the 
mstaliation or short Uuved types of plant in order to meet current 
Service requirements only.. For example, a Shortage of Capital could lead 
to Gonstmetion ei aerial cable plant (a short term solution) rather than 
allowing construction of underground conduit systems at the same time 
thatysureets wnderoads tare built. 

sO Rapid expansion due to regional economic development 

could also lead to forced patchwork services, with resulting increased 
tong Yum costs and lower ‘service standards. if high costs or low Service 
standards for telecommunications services become characteristic of any 
area in need of economic development, this in itself would become a 
deterrent to an industry locating in that area and act negatively to 


the objectives of the Regional Development Program. 
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PART VI CONCLUSIONS AND SUGGESTIONS 


Conclusions 

Od In Canada there are many factors that give rise to regional 
disparities. These relate to variations in natural resource endowment, 
climate, location (central or not), size of markets and the degree of 
urbanization, industrialization and commercialization. The symptoms of 
slow growth regions show up in the form of below average per capita 
incomes, substandard levels of education and education facilities, inade- 
quate health and welfare facilities and inadequate employment oppor- 
Cumities. 

One Governments at all levels have recognized the presence of 
regional economic disparities. In 1969 the federal Department of Regional 
Economic Expansion was created, and was given the objectives of furthering 
regional economic development and facilitating social adjustment. 

6.3 Federal programs designed to assist slow growth regions 

are broad and include financial assistance relating to infra-structure, 
industry and manpower utilization. Although assistance to infra- 
structure has been an important element in regional development programs, 
there has been no direct assistance to the telecommmication service 
industries, to date. 

6.4 Telecommunications are an integral part of economic infra- 
structure and are essentially vital for a region of slow economic growth, 
as their availability can compensate for some of the physical disadvantages 
of location in such a region. 

6.5 The importance to society of telecommunications is growing 


both as an instrument of business and for the communication of non-commercial 


athial owns ben 2s heeel gigi 


“how 2 - sete: = seco tag 


Seige ores af? 63 evanrelann ssondhiga 


> ha PpRias, a eae 
F by ee te ) vel WOLF be FOL? | & wa Saheet 
neg th 16 we. a ab 


ma Sie 4,.!] 


s 7 oy ee 
or Niay ai 199) auermegslot io ae 
| “ : 


— 


al OO’ Gut 


= o0@ [th ree a? 
™_ 


= 


421 «* ton oa Lyfonaee 


es on af @ 4! ens erhy, ee 


ee a 
pa) } Ae emg OSES SED <n fl 


_ 
{ateve! la ax i teal 


i | 
: oy 
4 ® 
7 6 Det ESk: 


vy wltls. , mabtet Lig 


: - 


49 


information. In industry and commerce the importance of telecommmications 
is of growing importance as an item in the cost structure of firms and this 
trend will continue as firms strive to improve their productivity through 
the process of substituting the commmication factor in place of other 
cost factors such as those relating to transportation or inventory holding 
C0st>. i) the agoregate the Substitution of factor costs in this 

manner can be expected to favour greater decentralization of industry 

and therefore benefit regional development. 

6.6 The provision of service on demand has become a practice 

of Canadian telecommunications and is usually required by various regula- 
tory authorities or has been assumed as a charter obligation by individual 
firms. Except in the case of a few communities which are comparatively 
isolated, there is little evidence that telecomminications has been a 
limiting factor in regional development. On the contrary, the evidence 
available suggests that telecommmications services has generally kept pace 
with other forms of development within the region examined in this study. 
In part, the situation is attributed to "service on demand". 

Ge The telecommmications industry is capital intensive and 
not unlike the power utilities in its need for construction of long 

lived plant. 

6.8 Insufficient funds with regard to future plant expansion, 
elements of cross-subsidization among users resulting from differential 
costs of extending particular services, and practices by competitors 

which may give rise to "cream skimming'' are issues that confront the tele- 
communications firms, generally, but they are more acute in regions 


where the economic base and market possibilities are sparse. 
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ee, Regional development programs designed to "force feed" 
special areas will, if successful, result in an unusually rapid growth 
of population, industry and commerce. This will have two important 
implications for the telecommmication industries. 1. The extension of 
plant facilities phased with the early infra-structure requirements of 
the area will place additional financial strain on telecommmication 
firms. 2. In the event that anticipated development does not material- 
ize, the risk element faced by telecommmication firms, under these 
circumstances, is increased. 

Oto It 1s important to distinguish between ''service on 
demand" and the ''right to service"' where the latter implies long term 
subsidization Of ‘a particular service. On the basis of Social criteria 
a measure of cross-subsidization may be considered acceptable, especially 
if it upgrades the average level of telecommmications services within 
the region. The practices should be recognized and their justification 
based on broader benefits to society. 

Gell The practice of cream skimming may give rise to a 
different type of cross subsidization, which might or mght not involve 
interregional transfers of funds or the subsidization of telecommuni- 
cation users in different regions. Competition between the 
telecomminication carriers may in some circumstances be economically 
undesirable in a region of slow growth even though broader compensatory 
benefits accrue to the nation as a whole. 

SUGGESTIONS 

OZ To ensure continuing and adequate telecommunications 


services at both the National and Regional levels it is suggested that 
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a principal objective of telecommunications policy be one of providing 
service on demand. 

OS It is suggested that the current policy of requiring 
economic justification as well as technical justification for issuance 

of radio licenses be continued, but include reference in the administra- 
tion of licensing policy under the Act to take into account regional 
differences. 

6.14 It is further suggested that the Department of Regional 
Economic Expansion in its policies on infrastructure give consideration 
to the provision of assistance to the telecommunication service industries 
where other programmes of that Department place undue stress on companies 


operating locally. 
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Total Telephone Calls Per Person, 
pelected Countries, 1967 

Canada 

United States 

Sweden 

United Kingdom 

West Germany 

Brazil 

Portugal 


India 


668 
667 
599 
145 


124 


Source: The World's Telephones 1968 


Lone Distance: Calls Per Person, 


U.S.A., Canada and Provinces, 1966 


Wms oy. 


Canada 


Ontario & Quebec 
Alberta 
Saskatchewan 
Pan. 

Nova Scotia 
Manitoba 

New Brunswick 


Newfoundland 


ATTACHMENT 6 


(approx) 


Source: Misc. Statistics NBTel (Unpublished) 
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ATTACHMENT 7-1 


Selected Statistics of Telephone Development 


Area 


World 


North America 
Europe 
South America 


Asia 


Uso.he 

Sweden 

Canada 

United Kingdom 
Germany (West) 
Portugal 
Brazil 


India 


On 


20% 


ys 


Source: The World's Telephones - 1968 
- American Telephone & Telegraph Company 


Telephones per 100 Population 1968 
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ATTACHMENT 7-2 59 


Telephones per 
Area 100 Population 


San Francisco, California 
Palo Alto, California 

Los Angeles, California 
Seattle, Washington 


Boston, Massachusetts 


Louisville, Kentucky 
Covington, Kentucky 
Meridian, Miss. 


Tuscaloosa, Alabama 


Toronto 
Vancouver 
Calgary 


Oshawa 


Saint John, N.B. 
St. Jon's. Wald. 


Trois Rivieres 


82.9 
fon 
63.1 Highly economically 
F developed areas of U.S.A. 
66.0 
66.0 | 
49.9 
43.4 
= Cities subject to 
42.6 MUS. A. Disparity” 
50.0 
62.6 : 
56.4 
> Relatively highly 
55.4 developed economies 
43.4 
44.3 
Areas of low 
5538 
economic development 
Sent! 
=) 1963 


Source: The World's Telephones 
- American Telephone & 


Telegraph Company 
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ATTACHMENT 8 


Business Toll Message Revenues per Business Main Telephone 


Hignest state in US. A. (1966) § 316.2 
Bell system U:S.A, (1966) $ 289.4 
New Brunswick (1967) $ 269.6 
Ontario & Quebec (1967) So 2oiee 


Residence Toll Message Revenues per Main Telephone 


Highest State in U.S.A. (1966) ae On eal 
Bell System U.S.A. (1966) syle 
New Brunswick (1967) Se 5828 
Ontario & Quebec (1967) ny Sly) 


Source: Prepared by NBTel. 
All figures are approximate but 
believed to be essentially correct. 
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ATTACHMENT 9 


TELEPHONE CONSTRUCTION PROGRAM AS A % OF 
NEW CAPITAL SPENDING IN NEW BRUNSWICK 


oe 


1958 4.1 
1959 229 
1960 528 
1961 DU 
1962 5.9 
1963 5.0 
1964 4.3 
1965 A2 
1966 WG 
1967 4.8 
1968 4,4 
1969 (est.) AS 


Source: NBTel 
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ATTACHMENT 10-1 


AVERAGE TOTAL INSTALLED COST PER CIRCUIT MILE 


100 Pair Cable 

(more or less typical 
of rural distribution 
size and construction) 


Aerial 


Buried 


400 Pair Cable 

(such atypical of 
"sema-metro'' distri- 
bution sizes) 


If placed in underground conduit 


$85. 


83 


68. 


US 


Source: Based on N.B. Telephone Company costs. 
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ATTACHMENT 11 


LOCAL AND TOLL REVENUES PER TOTAL PERSONAL DISPOSABLE INCOME, 
MONCTON AND GLOUCESTER 


Location 


Moncton 


Gloucester 


Source! 


NBTel 


Year 


1960 
E961 
1962 
1963 
1964 
1965 
1966 
OG: 


1968 


1960 
1961 
1962 
1963 
1964 
TESKeks 
1966 
1967 


1968 
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ATTACHMENT 12 


TYPICAL RELATIVE CAPITAL COSTS PER 4 KC/S CHANNEL 


Relative Capital Cost 
Per Circuit: Mi. 


Microwave 

Heavy Route (1800 Channels) 0) 
Heavy Route (960 Channels) System "A" 1.04 
4 System ''B" 1.34 
Medium Route (600 Channels) 70 
a‘ n (500 Channels) System "A" Fig 0) 
"! ial ! System UNV RU SAS 
Light Route (60 Channels) 14.83 


Above figures are based on N.B. Telephone Company records of 
installed costs including buildings, towers, protection switching 
and radio equipment and would vary for either administrations 
depending upon purchasing practices and geography. 


Cable Carriers 


System "A'' 24 Channels, AM Modulation 74,07 
“B24 Channels, PCM 3 98.07 

es Cee 2a Channels PCM iM 64.73 
vp A20Channels, AM i 58.27 


Above figures based on N.B. Telephone records and exclude costs 
for the bearing cable facility. 


Channelizing Equipment 


No. of Channels Relative Cost Per Channel End 
60 1.96 
120 1.40 
300 deat fed 
600 1303 
960 10 
1800 LO 


(Note: These figures are per end and not comparable to per mile 
figures under ''A" or "'B" tove 


Source: Prepared by NBTel. 


65 


| ern < (iets 
' teve fel vena d one 


[ La) ay 
pt day . Sima tt) Wires 
omy 7 So 


a 


| slonnew U6}. a 


Pet AM 1G Deeee are 9 

. cod wrilarliat ete 

is 9 tee Sivow bas Terangeupe '¢ 
nN aatg gtk A, AR 


MA , 2Jommd> 8S mye sea e. 
alums Og Dae 

= lwo" a), ad “ye ok 
WA, elonngghd Sl hie = 
stge(sT , 24 ge Begend ge 0 
Scitoal oli y 


) 

1 ] 

ef 
‘ 
*@ 


wm Lai ihe TX 
= QF Me wa 


TELECOMMISSION 
TOK YZ 
re Se 


"Study 210) 


Telecommurications Carriers Market. - 


Projection and Analysis 


ae The Department ecraniiieaton: ae 


it C } ( 


~OVermment 


Publications 


_TELECOMMISS ION 


STUDY 2 (e) 


TELECOMMUNICATION CARRIERS 


MARKET PROJECTION AND ANALYSIS 


SUBMITTED BY 
TRANS-CANADA TELEPHONE SYSTEM 
CANADIAN NATIONAL-CANADIAN PACIFIC TELECOMMUNICATIONS 


MARCH 1970 


vos wed on 


Co) = vCUTS 


2RzTadlay WOT TAS LMT 
2i27.2AMA CNA HOU POSLOR SRAM 


© Crown Copyrights reserved 
Available by mail from Information Canada, Ottawa, 
and at the following Information Canada bookshops: 


HALIFAX 
1735 Barrington Street 


MONTREAL 
1182 St, Catherine Street West 


OTTAWA 
171 Slater Street 


TORONTO 
221 Yonge Street 


WINNIPEG 
393 Portage Avenue 


VANCOUVER 
657 Granville Street 


or through your bookseller 
Price 50 cents Catalogue No. Co41-1/2E 
Price subject to change without notice 


Information Canada 
Ottawa, 1971 


7g, ) aoee) aoe 


> = «get ai ae 


> z= eu. 
7 ae 


TELECOMMUNICATION CARRIERS MARKET PROJECTIONS AND ANALYSIS 


7 
RESUME 


PART I 


PART II 


PART III 


Telecommission - Section 2(e) 


CONTENTS 


GENERAL 
A. Definitions 
B. Basic Assumptions and Sources of Data 


POPULATION FACTORS & TELECOMMUNICATION 
GROWTH 


A. Population and Household Forecasts 
B. Telephone Growth Forecasts 
C. Telecommunication Message Forecasts 


SHORTER TERM (TO ABOUT 1975) MARKET 
PROJECTION AND ANALYSIS 


A. Revenue Forecasts 
B. Evolving Telecom Requirements to About 1975 
1. Requirements of Individuals 
2. Requirements of Commerce and Industry 
3. Requirements of Government 
4. Requirements of Education 
C. Telecommunication Plant Requirements 
1. Construction Program 
Ze Geographical Considerations 
a) Growth of Metropolitan Centers 
b) Changing Rural Character and Needs 


c) The North 


* anabaaall a 4 

Te ee ee ee Perera | S| | 

LOU A MMS EeT A RSTO) YORARGIOS 2. a 
HTWOAD 


tesa? f {Omate cy bap aotetugel A | 
tno? «Pee seocguiet. 6 : 


tie phe an MCtoepeeiN EO - 


= 
“Tai (070) FUCA OT) MART AMIS ee 
in AKA CVA MET ORT 
oa ae 
ae a en 


f arus oF Dove meouio}!l peivicnG i 
(ey Sevebas lo etaémenippal’ 1 | 
‘enol Sin evade. bo Gupemaghypen. « 
ry ‘snaatgereyetd) to stasaaiupel, of t 7 : ats 
‘ say yeeaby 20 cereal a a 
wa 
+ See mupa bast ee . is 
‘J | SINNOTT: 


sab seesehihaD city 


> 
7 «tema « 
of ebeedt bas 


PAR lit 


PART IV 


(cont'd) 


Ds 


Ph ae 


CONTENTS 


3. Other Factors 
a) Circuit Requirements 


b) Changing Transmission and Switching 
Systems 


Possible Constraints 


1. Physical Capabilities of Telecom Carriers 
or Manufacturers 


2. Managerial Limitations 
3. Financial Limitations 


4. Interaction of Growth & Technology 


= LONG TERM MARKET PROJECTION AND ANALYSIS 


A. 


B. 


Potential Revenues 


Industry Evolution and Impact on Revenues 


. Relation of Telecom Industry to GNP 


. Long Term Service Requirements 


Role of Research and Development 


. Impact of Social Change 


PAGE 


20 


20 


21 


241 


fae) 
22 
23 
24 
25 
20 
an 
28 
29 
a 


30 


. oy 

verre) MD nf 
ae re ‘ 
- a 
mt palgoraaia Ge Le : 


t1058* 


7 


“7A Sit oO - 
Z 


—: anes wy j 


ot ng, = eee We 
el leraipeneh 7 
of : ‘es aael® ode 
esitoer ein «B® 
SASS MATE ES me » 
7 ou hin ‘eI VA 
<“niews @inlber & 
yf 6 appar ts aemeigt 4 
p<) witirye”d SOY Gnl..0 - 
‘vn wel Cae Cased te gid |..d 7 


wena) (aieed te nage. <t - 


(Se GS CN S29 


Table 


1 


2 


TABLES 


Estimated Canadian Population 
Canadian Household Growth 
Canadian Population Age 20 & Over 
Residence Main Telephones 

Total Telephones 

Telecom Messages 

Canadian Telecom Industry Revenues 
Long Term Telecom Market Potential 


Telecom Contribution to GNP 


Part 


IV 


IV 


26 


28 


mal gil amt nek 


ad 


TELECOMMUNICATION CARRIERS MARKET PROJECTION AND ANALYSIS 
TELECOMMISSION ~ SECTION 2(e) 


Pe 
REo UME 


The telecommunications industry, as used in this report, includes the 
members of the Trans-Canada Telephone System, CN-CP Telecommunications, 
COTC and other operating telephone, cable and telegraph service companies. 
(Reference - DBS catalogues 56-201 and 56-203). 


Growth of Telephones 


The age distribution of the existing Canadian population will result in a 
high level of growth of the labour force, new households, and family 
formations, during the 1970's. This will produce relatively high absolute 
demand for residence main telephone service, the largest single category 
of telecommunication services. Growth of residence main telephones is 
estimated at approximately 2.6 million during the 70's as compared to 
1.9 million during the 60's. The rate of growth, on the enlarging base, 
will continue to decline during the 1970's and will fall off more sharply 
after about 1980 because of the reduced proportion of people entering 

the labour force age group. 


Demand for all Telecommunications Services 


The impacts of large increases in the labour force, housing demand, 
construction, and family formation will stimulate many sections of the 
economy, contributing to direct and indirect demand for telecommunication 
services - both business and residence - and both local and inter-city. 
Throughout the entire period to 1990 there will be increasing requirements 
for services which provide visual and data capability as well as voice. 


Trend Towards Urbanization 


The continued trend to urbanization will contribute to much more rapid 
growth in the larger centers than in smaller ones. There will be little 
change in the size of the non-urban population, but there will be 
definite changes in their telecom needs. The increase in the size and 
number of major metropolitan complexes will require further evolution 
of existing extended area service plans with customer needs, costs, 
customer acceptance and willingness to pay, and capital availability 
as the relevant considerations. 


‘ 

e 
2 
ia 
> 


"moe elat a ih ay seealia 


iver kita, ,enevs 


i inp Lzyay >) bre aid io Srartae ' 
‘Dis-¥° Dap 105-0 oe 


itz: ~ NTEL, quypapplasad era 36a 
Whe (Med opace ER ,eom? sage SA te 


(rus. BF al even ety’ 


ee a i 


To dh tlw jite ORS) oi) ile 


mt Chalgnn! @AT: | wONERE onoMeRtDT prac so 
2owitdy @ Sueiition ly dew elves pater 
no fang 9100 wis Oars “hp 4.5 gee 


pees? a 


Wale? om @tel He 


act <7. a°06: or +4 


i a amnoqgetg betiebay ail 29 aapmonEe 6 We, 
ee sear 
ela lie rig se 


fee 


Lie 29? waodpl 


wid ity ohn ogee =r sinlunial ee ae 


7 


Bt Pu —2 


’ boa 


7 
— - = 


encnmtert Le ah 
eithet adametoai nal tp as 


UPTO vist te Ocoeah sonuhal bie bape reticnay 


noi video dine Gas se O5 
-ATOTUPST peteesind we Ciw eae 
2HoVice Hewes villiseqer arabs 


4h ane ye of Haditians Hiw's 
ei of iiw-eme?r naeo aS 


ot [fier Gratien «aot 
Sn 8\0 vf mM eager eer 
ati flow Toelwe 


es) pay peaia espe 


uitiidusove Initgns 


reat ot Peepers nde, 
fot ly : vilceecies 7 hata Hm 2 —_ 


hae Cape sean: 
a nave a el 
a CY : 7 a 


oa 
pion) 


ee ines 


A gtimd ~~. 


ons a. i 


we" 


New Service Needs 


Social and technological change and new needs evolving from the 
"Information Explosion" and the "Post - Industrial Society" are 
resulting in re-examination and evaluation of their roles by 
governments, business, and other institutions. From this search 
pattern, during the next few years new telecom needs and uses will 
be identified. Particularly relevant, from the viewpoints of national 
economic productivity and of telecommunication carriers’ roles are 
customers' information processing, storage and retrieval requirements 
to accommodate the aural , visual, and graphic telecommunications 
needed for the third and fourth generation management systems of the 
1970's and 1980's. 


In view of these emerging trends and needs it is expected that the 
future rate of growth for the telecommunication industry may well 
exceed the rate which has been experienced during the past fifteen 
years. This growth has been reflected in the revenue projections 
for the short and long term shown in Tables 7 and 8 of this report. 


Future Capabilities of the Telecom Industry 


The industry is confident of its ability to meet the nation’s requirements 
in the years ahead, as it has in the past. Organizational structures 

and procedures and personnel concepts will continue to be adapted to 
the requirements of growth and change. New methods from application 
of the behavioural sciences, management sciences,,and new technical 
aids to management control will continue to be developed and introduced. 
An important consideration is that the growth and apparent future 
prospects of the industry must remain good in order to attract and retain 
the numbers of capable people needed on a continuing basis. 


In the current period of rapid social and technical change, a funda- 
mental requirement will exist for extensive technical research and 
development programs backed by greater emphasis on market, 
motivational and social research programs than have been necessary 


in the past. 


Also fundamental for the future will be the industry's ability to attract 
on reasonable terms and on a continuing basis the large amounts of new 
capital needed to meet Canadians' demands and expectations for new 
and existing services. The industry is fully aware of its national 
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obligations implicit in its public utility role. This is a matter in which 
regulatory processes are intimately involved. The needs of the future 
can best be met in a regulatory climate which encourages both innovation 
and a constant belief on the part of the industry in the importance of 
their contribution to the continuing development of the country.” This 
suggests that a basic element in regulation Should be consideration of 
national objectivesyand of what users will be expecting the industry to 
accomplish as well as the current levels of rates and earnings. This 
is particularly appropriate at this time in preparing for the increasing 
social complexity and the resulting challenges, opportunities, user 
needs, and problems inherent in the national implications of the 
"information explosion". As user needs are identified and value 
attitudes emerge from the consensus forming process, it will be 
important that the telecommunications industry be capable of moving 
quickly with the resource components to meet the needs. 
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TELECOMMUNICATION CARRIERS MARKET POTENTIAL AND ANALYSIS 


TELECOMMISSION = Section 2(e) 


PART 1 - GENERAL 
A Definitions 


The term telecommunications industry as used in this report includes the 
members of the Trans-Canada Telephone System, Canadian National - 
Canadian Pacific Telecommunications and other operating telephone, 
cable and telegraph service companies. (Reference DBS catalogues 
56-201 and 56-203). It excludes the cable television and radio and 
television broadcasting industry, although these industries are serviced 
by the telecommunication carriers. 


"MARKET POTENTIAL" represents the total sales volume available if all 
customer needs are met. 


The term "FORECASTS" represents that portion of the market potential which 
might reasonably be obtained by the organizations providing the various 
services. 


The word "TELECOM(s)" is used as a shortened form of "Telecommunications". 


TCTS has been used as an abbreviation for the Trans-Canada Telephone System. 


B Basic Assumptions and Sources of Data 


- Data on telephone growth has been based primarily on the views of 
TCTS members and on DBS data. 


- It is assumed that the numbers of telephones per 100 population will 
continue to increase in future as in the past reflecting social and 
economic needs. 


- Rate adjustments both upward and downward will be required. The long 
term effects of inflation will require upward rate adjustments despite 
the introduction of new cost reduction techniques and methods. The 
industry over the years expects to be able to offer users better relative 
value and service in real dollar terms. 


- The assumptions on population growth and the population estimates 
agree very closely with the most recent views of the Economic Council 
of Canada. Both population and household growth include the effect of 
the medium level of net immigration assumed by the Economic Council. 
The household growth estimates will be affected by the prevailing age 
distribution of the current Canadian population, which will result in a 
continuing high though declining rate of family formations. 
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PART II - POPULATION FACTORS AND TELECOMMUNICATION GROWTH 


A Population and Household Forecasts: 


Table 1 


Estimated Canadian Population (in millions) 


1975 2305 
1980 2565 
1990 30.0 
Source: Estimates based on Economic Council data. 


Notes: 


1. Compared with the other major OECD* countries, Canada has 
a much smaller proportion of its population in its labour 
force: 37% compared to 40 to 48% in other countries. ** 

At present the Canadian population has an unique age 
distribution. Approximately 50% of the total population 
is younger than 25 years. 


* Organization for Economic Co-operation and Development 
**x Reference the Economic Council of Canada's Fourth Annual Review - 1967. 


2. The Canadian labour force has been growing very rapidly. 
This results mainly from the post-war baby boom and, to 
a lesser extent, from immigration and increasing female 
entry into the labour market; rapid absolute growth, 
though at a declining rate of growth, will take place 
during the next decade. 


3. As the age distribution changes and the labour force 
increases, major effects on spending, consumption, and 
investment will occur. The demand for housing and 
services (including telecommunications) will increase 
with the rise in family formations. 
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Table 2 
Canadian Households Growth 


Total Households Increase in Households 


(in millions) Number Average Annual Rate 
(in millions) of Growth 


1950 3.4 

1960 4.5 ame 2.8% 
1970 Se (Est) 1.3 2.6% 
1980 7.3 (Est) | eae) 2.3% 
1990 o.10 (Est) ey 2.1% 


Source: Estimates based on Economic Council] data. 
Notes: 


1. Net family formation is, of course, the largest component of 
total household growth. 


2. The principal significance of these trends for the telecom 
industry is that new households involve larae spending 
commitments for goods and services extending over many 
years, contributing to direct and indirect demand for 
telecom services - both business and residence. These 
effects have been very apparent during the 1960's and will 
continue during much of the next decade. 


3. The table indicates a significant decline in the rate of 
household growth (from 2.8% in the decade of the 60's 
to 2.1% in the 80's). 
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Table 3 


Canadian Population Age 20 and Over (in millions) 


Increase in Population 


Population Number Average Annual Rate 
of Growth 


1970 13.0 

1S L29% 
1975 14.9 

an | 2a & 
1980 ieee) 

2) 2.3% 
1985 F940 

Lat 1.8% 
1990 2 they 

Source: Estimates based on DBS and Economic Council data. 


Notes: 


1. The current age distribution of the Canadian population 
will result in a decline in the rate of growth of the 
working age population, and this is most significant 
to the telecom industry. Accompanying this sharp decline 
in the rate of growth there will also be a decline in the 
absolute numbers of people being added after about 
1980 to this population group. This existing trend will 
persist beyond 1990 because of the trend to smailer 
families and the smaller portion of the total population 
then under age 20. 
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B Telephone Growth Forecasts 


Table 4 o 


Residence Main Telephones (in millions) 


1950 


1960 


197.0 


1980 


1990 


Increase 
Average Annual 
In Service Number Rate of Growth 
V9 
ist 6.6% 
346 
139 4.3% 
d.0°(ESt) 
2.6 3.9% 
S.4de(Bst) 
238 3.1% 
10.9 (Est) 


Source: TCTS estimates. 


Notes: 


In terms of numbers, residence main telephone service represents the 
largest single category of telecommunication services. By the end of 
1968, Canadian telephone development had reached 25 residence main 
telephones per 100 population. This represents 94 residence main 
telephones per 100 households. Even though the high level of main 
telephone development, combined with the expected decline in the 
rate of growth of households (Table 2), implies some slowing down 

in the future rate of main telephone growth, the absolute growth will 
continue to increase. 


The decline in the percentage rate of growth will become more pronounced 
after 1980 as a direct consequence of the population age distribution. 

A similar impact on basic business services can be expected because 

of the lower rate of labour force additions, family formation, and 

housing demand. 


The data in this table on residence telephone development is merely 
illustrative of trends which will have somewhat similar effects on 

other sectors of the telecommunications indusiry. Concurrently 

with the declining growth rates of these traditional segments (from 

6.6% in the decade of the 50's to 3.1% in the 80's), new social, economic, 
and technical developments are creating challenges for the industry in 
the form of needs for new and more complex services. The new demands, 
resulting from the so-called "information explosion" will require major 
commitments of capital, research and development effort and must be 
satisfied at the same time that the demand for conventional telecom 
services will continue to increase. 
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Table 5 


Total Telephones 
(in millions) 


Main Telephones - Residence a6 4.5 fas 6.75 
- Business 0 =e 26 95 
- Total 4.2 Sin 6.3 Tad 

Total Telephones - Residence 4.0 5.3 6.7 8.7 
- Business re eS | 3.0 3.7 
- Total ey 7.4 957 12.4 


Source: TCTS estimates 


AY Se 
C Telecommunication M::ssage Forecasts: 


Table 6 


Telecom Messages 
Messages 


(in millions) 


1960 1965 1970 1975 
(Est) (Esv) 
Local Switched Net- 9,365 1Zy4 38 1D, out Soon 
work Messages 
Toll Network 215 302 470 700 
Messages 
Telegram, Cablegram 18 16 i3 


& Overseas Telex 


Sources; Estimates based on DBS historical data (CatéJouue 56-201 and 
5 6=20 3) 


Notes: 


1. The message components are local and long distance voice, data ar 
printed messages, telegrams, TransAtlantic Telex and cablegrams. 
The great majority of voice, data, and printed message traffic is 
carried on common facilities and the mix is continually changing over 
time. Because of these two conditions, it has not been feasible to 
the present time to obtain a sound statistical base for each category. 
Consequently they are presented in this table on a combined basis. 


2. Messages overprivat lines and continental Telex have been exciuded 
because the usage is private to the user and is not measured by 
the carrier except on the user's request. 


3. The historical decline in telegram messages is offset partially by 
the growth of cablegram and overseas telex messages. 
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PART II] - SHORTER TERM (TO ABOUT 1975) MARKET PROJECTION 


AND ANALYSIS 


A Revenue Forecasis: 


Table 7 


Canadian Telecom Industry Revenues 


(in millions - current $ of years shown) 


A. TCTS and other companies (DBS Catalogue 56-203) - 
1960 1965 1968 1970 


(est) 
Local and misc revenues (1) 410 585 760 930 
Message toll revenues (2) 197 310 430 900 
Other toll revenues (3) 21 53 78 110 


B. OCN-CP Telecoms, COTC and others (DBS Catalogue 56-20)) - 
Combined revenues 59 86 Lay 140 


C. Industry Totals 687 1,034 1,385 1,680 


Source: Telecom industry and DBS historical] data. 
Notes: 


(1) Main components - exchange telephone services, directory 
advertising, income from investments, local private 
line (telephone, data, teletype, radio and television) 
and service changes. 


(2) Main components - inter exchange switched network 
long distance and TWX message charges. 


(3) Main components - wide area toll services (WATS), 
inter-exchange private lines (voice, data, radio, 
television and miscellaneous), message switching data 
service and telpak. 


(4) Additional revenues accruing to Telesat have not been 
estimated. 
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B Evolving Telecom Requirements to About 1975 


No dramatic changes in needs and services, from the customer's viewpoint, 
are foreseen within this period. There will, however, be developments 
which will pave the way for significant change later. Precise timing is 
somewhat indeterminate, since it depends on the timing of customer needs, 
the result of innovation and in some cases on successful R&D. 


The impact of these developments on the needs of individuals, commerce and 
industry, government, and education are outlined separately: 


1. Requirements of Individuals 


- The telecom requirements of individuals are considered mainly from 
the viewpoint of the residential householder. 


- Service in the home of 1975 will present little fundamental change in 
appearance from now. The need for convenience of telecommunications 
in the home will gradually lead to more extension telephones. The 
percent of residence extension to main telephones, now about 20%, 
is likely to be at least 25% by 1975. This will be far short of the 
90% development level already reached in the USA, presumably 
reflecting differences in the economies of the two countries and in 
value attitudes. 


- A growing number of homes with requirements for high information 
flows will need additional main telephone lines. By 1975 the 
development still will be relatively small amounting to less than 
1% of total households. 


- The changing requirements of people in rural areas will reflect the 
changing nature of the non-urban economy. They are now demanding 
urban types of services. 


- More people will require services in mobile, temporary, and part 
time homes as population mobility increases and for various other 
reasons. This can produce requirements for substantial amounts 
of service very quickly in unexpected locations. The location 
life of such services tends to be much shorter than average. 


- Needs and wants of people for visual telecommunications in the 
home will increase. To 1975, almost all of the visual tele- 
communications in use will be the home television set. Many will 
be in colour and will be connected to cable television systems. 
Picturephone will have been introduced but for economic reasons 
will be used by few homes during this period. 
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- Touch-Tone is expected tue be in use on more than a million residence 
telephones. Initially Touch-Tone is meeting the need for improved 
ease of calling. It has added utilities which individuals are expected 
to require such as the capability of end-to-end signalling for 
information transmittal and retrieval. 


- Needs will exist for telecom access to stored audio information. 
Existing services of this type such as weather and time announcements, 
and language laboratories will be required and will be extended, 
mainly in the field of education. The more advanced educational 
organizations will be moving to meet these needs, for both regular 
students and adult continuing education, accessed through the home 
telephone. 


- The requirements of individuals for data services may be considered 
under two categories: 


- the householder as a paying customer for data services = 


In this category, some limited needs will develop by 1975 
but not to the point that computer based services for sale 
to residential individuals will have been developed to any 
significant extent. 


- The householder as a user of data services provided by 
various organizations to improve their operations for use 
by members of the public without charge. 


In this category, more but limited progress will have been 
made by 1975. Examples are audio retrieval and other such 
information systems, using Touch-Tone input over the home 
telecom line with voice answerback. Such a system might 
be used in the field of telephone ordering of consumer 
products. 


Another example of a service which will be frequently used 
not in very large numbers by 1975 will be the use of portable 
keyboard and printer terminals brought to the home for 
occasional use to access computer systems over the home 
telecom line for after hours work and for student (both 
school-age and adult) use at home. These requirements 

will grow from their current very low level to a substantial 
volume during the next decade or So, as varieties of computer 
systems become available and as human familiarity improves. 


Requirements of Commerce and Industry 


THE SO-CALLED INFORMATION EXPLOSION IS HAVING MAJOR IMPACT 
ON COMMERCE AND INDUSTRY, IN TERMS OF IMPOSING ADDITIONAL 
DEMANDS ON MANAGEMENT. There is an active search under way, 
much of it undefined to date, to find means of faster and better 


information transfer. 
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Realization of these underlying needs has been resulting in a great deal 

of work on business information systems within many organizations. 

This activity has had, as an ultimate goal, the development of what has 
been termed the total management information system. Up to the moment, 
few organizations have even come close to attaining this goal. During the 
next decade the cumulative effect of what has and is being done will bring 
more of these systems much closer to the concept of a true management 
information system. 


The period to 1975, therefore, will be one during which there will be much 
re-evaluation and re-definition of objectives and the application of 
methodology. In addition much solid work will be directed towards keeping 
organizations in step with the demands of the changing socio-economic 
environment. These investigations and activities will be essential 
evolutionary steps in preparation for future change. 


THE PERIOD WILL BE ONE OF EXPERIMENTATION AND INNOVATION, | 
RATHER THAN ONE OF MAJOR CHANGE IN THE TELECOM REQUIREMENTS 
OF COMMERCE AND INDUSTRY, ACCOMPANIED BY THE FEELINGS OF 
RESTLESS DISSATISFACTION WHICH MAY BE EXPECTED DURING SUCH A 
RE-EXAMINATION. External effects such as changing world trade patterns, 
inflation, political and fiscal problems, as well as the internal changes, 
will contribute to the uncertainties within all of the many organizations 
which are affected by ongoing social, economic or technical change. 

Out of this process, future needs will be clarified during this period, in 
gradual steps. The objective of the telecom industry will continue to be 
to anticipate emerging needs and to respond to them as quickly as practicable. 


To be more specific about the telecom requirements of some of the major 
segments of industry and commerce, we would expect some of the following 
developments; 


The transportation industry (accounting for about 16% of total Canadian 
employment) - including automotive, rail, air and water transportation 
will continue to be a leader in the use of telecommunications and to 
pioneer in the use of new modes of voice, visual, and data telecoms. 
This is a result both of the widespread public use of their services and 
of the consequent social and technical complexity of their systems. 
Transportation and telecommunications tend to be highly complementary. 
Each, for certain purposes, can substitute for the other. Both bridge 
distances in the effective manner which is necessary for the cultural, 
social and economic development of a country such as Canada. Neither 
could grow optimally, to the public benefit, without the other. 


The telecom requirements of the transportation utilities change radically 
over time as their transportation systems change, largely because they 
affect and are dealing with such large numbers of the public. New 
transportation systems must be preceded by major and expensive research, 
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development and trials. Only then can economic feasibility and public 
acceptance be determined. During the period to 1975, much important 
planning will be done, including identification of their future telecom 
needs, which will result in later change. Examples are planning for jumbo 
jets and supersonic aircraft and initial mass urban transit experiments. 
The telecom industry will continue to follow the developments actively 
and meet these changing needs. 


The wholesale and retail merchandising industry (about 6% of total employ- 


ment) will continue to search actively for improved management control, 
distribution, inventory control, and other operating methods. Much of 

this will include implementation of and additions to computer based systems. 
By 1975 there will be experimentation and some initial systems directed towards 
use of point-of-sale telecommunications. A few may establish systems 
encouraging customers to order goods from homes using Touch=Tone or 

Similar techniques. 


The construction industry (about 7% of employment) will be affected by the 
high rate of family formation which in turn will affect requirements for both 
housing and other construction. The growing variety of choices of materials 
and equipment available for use will cause a serious industry attempt to 
further develop a useful] data bank of building materials. This would be 
accessed by builders by telephone or other telecom media. This develop- 
ment may occur by 1975 or shortly thereafter. Some portions of the industry 
will also be uSing visual telecom display devices accessed over their 
telephone lines or other telecom facilities for design and computation 
purposes. 


The food and beverage manufacturing industry (about 6% of employment) 


will have evolving telecom requirements similar in many respects to the 
merchandising industry, with emphasis on inventory control and improved 
distribution methods. 


The financial services industry (about 6% of employment) is facing the problem 
of the growing volume of transactions and the increasing cost of manual 
processing. A great deal of progress has been made in developing 

automated systems. This effort will continue during the period to 1975 
leading to ultimate on-line banking systems. Some banks already have teller 
terminals linked by telecom to central processing bureaus. This will be 
substantially expanded and developed by 1975. Use of automated methods 

by which their customers will obtain their banking services from home over 
the telephone and other networks through local or regional computers 

are not expected to develop, except experimentally, within this period. 


The mining, oil and refining industry (about 3% of employment) will continue 
to develop and improve their telecom use during the period but major change 
is unlikely. More use will be made of telemetry and process control systems, 
but many of these will be in-plant and require little telecoms. Major 


companies will continue to be important data users over the telecom carriers' 
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networks and these uses will have normal growth. Needs for rapid flow and 
analysis of data between exploration and drilling sites and central locations 
will be met by greater use of telecom network facilities accessed by tele- 
printers or Similar terminal services. 


The iron, steel and metals manufacturing industry (about 6% of employment) 


will improve their in-plant systems but radically different new telecom requirements 
are not foreseen at this time. This industry's plant tend to be large without 
widespread geographic dispersion, which affects their telecom requirements. 


The wood product industry (about 6% of employment) is quite dispersed with 
bush and plant operations usually separated from the head office location. 
This results in a growing requirement for information flows (both voice and 
data) in both directions. It is expected that the amount of such information 
and the use of telecom services will continue to grow. 


Additional needs of Commerce and Industry are identified in our reports to 
the Telecommission under Information and Data Services, Section 5, (d) and 


ee 
3. Requirements of Government 


The size, geographic dispersion, specialized needs, and the normal manage- 
ment Span and control requirements of governments will result in continued 
heavy reliance on telecoms for economy and efficiency of operations. The 
scope and variety of telecom requirements vary widely, of course, between 
municipal, provincial and federal governments, and may best be illustrated 
by a few examples, such as: 


- progress towards defining and developing the communications 
requirements for real-time operation of certain welfare 
and health services, financial and treasury services, and 
law enforcement; 


- the changing nature over time of national defence systems 
and requirements; 


~ the impact of people on the move - affecting federal, 
provincial and some municipal governments - including 
the requirements of airport systems, with the coming of 
jumbo and supersonic aircraft, mass transportation 
needs, and future major highway communications. 


The foregoing is, of course, far from comprehensive but serves to illustrate 
areas of investigation for continuing study and planning by governments 
‘and telecom carriers during the next few years. 
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4. Requirements of Education 


There will be continuing research and experimentation in how to improve the 
quality of education. By 1975, the peak of the current school enrolment 
wave will have flowed through the primary schools and a few years later 
through the secondary schools. A smaller portion of school budgets will 

be needed for new school construction and equipment. This may leave 
more funds available which should permit expanded use of technical 

aids for learning and teaching. 


One of the problems is how best to serve the educational system in the 70's 


as it responds to the force of the "knowledge explosion". Improved techniques 


of information transfer have both social and economic implications. Analysis 
of the cost-benefit relationships is complex. 


The impact of these factors upon telecommunication requirements will be 
Significant. Identification of potential needs will result in testing and 
developing new services in the areas of closed circuit television, audio 
and audio-visual storage and retrieval . The Ottawa Information Retrieval 
Television (IRTV) experiment is an embryonic concept of one such system. 
There will be more extensive use of computers in education. Computer 
systems will be shared by many schools as communication services close 
geographical gaps and make possible integrated systems. This sharing 
principle will meet the needs of each school for a better and less costly 
system than would otherwise be possible. These systems will be used 
for school administration as well as making possible introduction of 
instruction in computer principles and technology. Automated inquiry 
systems will be developed which will search a computerized catalogue 
and advise a teacher of the audio-visual materials available. Students 
will use computers from remote terminals for problem solving, computation, 
information retrieval and other types of computer assisted learning. Some 
will be accessing their school's computer from home during out-of-school 
hours using portable terminals and their home telephone line. 


Much of the foregoing will not have occurred on a wide scale by 1975, but 
a solid preparatory start will have been made. 


C Telecom Plant Requirements 
1. Construction Program 


To meet telecom requirements it is estimated that the industry will require 


Capital expenditures of approximately $6.0 billion in the period 1970 to 
1975, inclusive. The 1970 requirement of approximately $700 million 
may rise to $1.5 billion in 1975 in current dollars. 
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These estimates constitute the capital expenditures required for additions, 
improvements and replacement of the plant and equipment needed to provide 
existing and new services to present and new customers. The industry must 
carry on a continuing program of construction - extending, modemizing, 
innovating, and keeping in step with accelerating technological development. 


Most industries have considerable choice as to the size and timing of their 
growth programs. The telecom industry has much less choice. Its program 
must be maintained at a leve] dictated by demand for service where and 

when required by people and businesses as they move and increase in numbers 
and size. Construction expenditures will increase year by year and must do 
So to provide service of a quality and in the quantities and varieties which 
will be commensurate with the future economic, social and industrial growth 
of Canada. The industry must ensure that planning done today will meet the 
needs of the seventies and eighties. 


Continuity of service, survivability of plant, and alternate routing in the 
event of emergencies or other disasters, are included in the industry's 
planning for growth. 


The level of the construction expenditures is determined by: 


- replacement and movement of plant in service. 

- growth in demand for present and new Service offerings. 
~ innovation and modemization. 

- the trend of inflation. 


Highlights of some of the geographic and other considerations involved 
in the construction program are discussed below: 


2. Geographical Considerations 


a) Growth of Metropolitan Centers 


The trend to Canadian urbanization will continue, as pointed out by 
the Economic Council of Canada (4th Annual Review - 1967). Their pro=- 
jections include the effect of population shifts from non-urban, and 
also further migration from smaller urban centers to the very large ones. 


By 1980, the urban population is expected to be over 20 million, an 
increase of about 6 million since 1966. 


About 60% of the total population will live in the major metropolitan 
centers in 1980. This represents an increase of about 5.8 million 
people to 15.3 million from 9.5 million in 1966. 


In addition to the 19 cities now in the metropolitan category (over 
100,000 people), it is likely that an additional 10 cities will grow 
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- 19 - 


‘to this size by 1980: St. John's, Saint John, Sherbrooke, Trois- 


Rivieres, Kingston, Oshawa, St. Catharines, Sarnia, Sault Ste. 
Marie, and Saskatoon. 


The group of largest metropolitan centers will continue at least to 
include Quebec, Montreal, Ottawa, Toronto, Hamilton, Winnipeg, 
Calgary, Edmonton and Vancouver. By 1980, the combined populations 
of Vancouver, Toronto and Montreal will total 8 million people, almost 
one third of the total population; an increase of more than 3 million 
over 1969. 


From a telecom viewpoint, a Significant feature of this growth is that 
the rate of suburban growth is in most instances several times as fast 
as in the central cities although there are major telecom expenditures 
involved in core city renewal projects. 


Suburban growth is rapidly expanding the distance across which inte- 
grated and complex switching and transmission networks must be provided, 
of a type which are primarily local rather than inter-city in nature. 
Extended area service plans have evolved to cover very large areas, and 
the needs and pressures are ever extending as these metropolitan 
complexes grow. This affects both types of new plant construction and 
the ratio of exchange to toll revenues. As an example, by 1975, it is 
expected that there will be continuous urban development along Lake 
Ontario from west of Hamilton to east of Oshawa. There are obvious 
limits on the extent to which the needs and wishes of customers can be 
reconciled with costs and people's ability and willingness to pay for an 
ever enlarging geographic scope of telecom service. These evolving 
needs are under active study and it is anticipated that substantial 
Capital expenditure will be involved in any acceptable solutions. 


Changing Rural Character and Needs 


Accompanying the trend to urbanization, there are significant changes 
occurring in the non-urban scene. The total non-urban population is 
not expected to change substantially but their character and needs are 
undergoing fairly rapid evolution. 


To summarize these changes, our studies show that in many parts of 
the country: 


- the number of large farms is increasing quite rapidly; 
- there is a decrease in the number of medium-sized farms; 
- the number of small farms is remaining stable but are 


not viable economic entities and are not being farmed 
intensively. They are being converted to hobby farms 
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and part-time residences of urban dwellers or retained 
as a place of residence with the owner making his live- 
lihood from employment elsewhere, often in nearby urban 
employment. 


- there is continuing substantial growth in the number of 
people building on small holdings in non-urban locations. 
From a service viewpoint, their needs and attitudes are urban 
rather than rural. The same applies to the expanded recreational 
facilities being built in non-urban territory. 


The effect of these changes is that increasingly customers in the non-urban 
areas are ordering urban type telecom services. In many cases they are not 
satisfied merely by a reduction in the number of people served by a multi- 
party line. Those who had urban service before migrating to the non-urban 
location often will not accept multiparty service even temporarily. The 
impact of this on new construction during the next few years will be most 
substantial. 


The North 


It is anticipated that there will be further significant requirements for northern 
communications. New oil and mining exploration and development will occur 
and create needs for new flows of information. Telecommunications 
availability will assist in shaping the nature of these activities. While 
costly, northern telecommunications will be important to the social, economic 
and technical development of the potentials of these regions. 


The potential of a domestic satellite to access remote regions will be an 
important addition to the networks serving the north. For elaboration on 
this subject please refer to our Telecommission report Section 8 (c) - 
Communications and Northern Development. 


3. Other Factors 


a) Circuit Requirements 


Substantial increases in inter-city circuits will be needed. For instance, to 
meet all the voice, data and various wide band requirements, such as 
Picturephone (R) it is estimated that the required network capacity will have 

to be more than doubled over the next 10 years (as it was in the past 10 years). 


It is expected that new heavy route coaxial systems will become available 

by 1975 or Shortly thereafter and will be needed on certain cross-sections. 
These will provide economies of scale, to the public benefit through decreasing 
unit costs, provided that the aggregation of demand is sufficient to justify 
their high initial cost. 
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Changing Transmission and Switching Systems 


Throughout its history the telecommunication network has evolved to 

keep pace with changing customer requirements. The needs have 

changed considerably over the past years as voice transmission has become 
increasingly imperative to our way of life. More recently, data trans- 
mission needs have evolved, and are changing and growing as users 
harness the potential in this medium. Around 1953 and 1954 television 
capability was added and in later years this was modified to allow the 
addition of broadband computer facilities for the interchange of core 
memory at very high speeds. 


In the extensive trunk system embraced by the telecommunication network, 
much work has been done in analog carrier systems. On these, all 
voice-type circuits have been modified through the addition of interface 
equipment to allow their use for machine to machine transmissions, 

such as teletypewriter, time-shared computers and the like. In the last 
decade, pulse code modulation techniques have been incorporated in 
telecom plant following the development of transistor technology which 
made their introduction possible. Digital or pulse code modulation 
facilities offer greater utilization of the bandwidth available in any given 
channel. These systems are being used extensively in intra-city trunks 
and will be used on longer circuits as suitable designs are developed. 


In the future, transmission systems will probably be predominantly digital 
although significant numbers of analog signal circuits will remain in 
plant to meet specialized usage and to permit the transition to be done 

in an economic fashion. 


The evolution of switching systems is also indicative of the incorporation 
of modem technology into telecommication plant. New stored program 
control offices which are becoming available provide new features to 
meet present and developing needs for inter-communication between 
users, whether they be machines or people. 


POSSIBLE CONSTRAINTS 


As a general comment it may be stated that the industry is capable of 
meeting the nation's requirements in the years ahead, as it has in the 

past. The basic objectives, attitudes, business goals, and raison 

d‘étre of the industry are tuned to its public utility role and to the 
expectation of continued Canadian development. THE BEST ASSURANCE THAT 
CANADIAN NEEDS WILL CONTINUE TO BE MET FOR THE FUTURE IS FOR 

ALL CONCERNED TO MAINTAIN AND FOSTER POLICIES WHICH AVOID ANY 
UNNECESSARY CONSTRAINTS AND RESTRICTIONS AND WHICH ENCOURAGE 
THE CARRIERS TO MAINTAIN HIGH PERFORMANCE. Growth to: date can be 
measured on many bases including invested capital, physical plant, 
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construction programs, or revenue growth, any of which are reasonable 
indicators. Telephones, for example, have grown from about 1.5 
million to 9 million in the past 30 years, and telex grew to 19 thousand 
in less than half this period of time. This kind of performance can be 
continued into the future given the above encouragement. Possible 
problems and constraints of the future may be outlined more specifically 
under the following headings: 


Physical Capabilities of Telecom Carriers or Manufacturers 


In general, the required technologies and physical capacities or potential 
Capacity are available. Distance and geography, competition from 

foreign manufacturers, and the relatively low volume Canadian markets have 
been and will continue to present a challenge. This can be surmounted 
principally by selecting the most economical solutions resulting from 
research and development programs and by the types of innovative 
applications which have always been essential in the Canadian scene. 


Managerial Limitations 


The problem of span and breadth of control and limits of human capacity is, 
to quite a degree, an organizational question. Over the years, within the 
industry, there has deen continued change and reorganization to meet the 
requirements of growth. 


Organizational efficiency will continue to need and receive a great deal 
of attention. The process will be aided by new control techniques and 
capabilities, such as improved test centers and other plant innovations, 
new analytical techniques which are becoming available, including 
computer based systems, and improved human skills resulting from 
educational and training programs. 


Considerable emphasis is being directed towards the continuing develop- 
ment and application of the results of research in the behavioural sciences 
on managerial and employee motivation. Appropriate methodologies are 
used and plans are currently under way which anticipate future manpower 
requirements. 


An important facet of this question for the years ahead is that the industry's 
growth and earnings prospects must be good, from the viewpoint of meeting 
national telecom needs, in order to attract and retain a continuing inflow 

of capable people. 


In general we are confident that the managerial skills which have brought 
the industry through its past 90 years of expansion can be developed to 
meet the challenges of the future. 
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Financial Limitations 


Growth and development of the telecommunications industry depends, 

to a much larger extent than is true of most other industries, on the 
availability of large amounts of capital. Merely to provide for the 
growth of existing services, using existing methods, requires massive 
infusions of new capital. The characteristic capital intensity of the 
industry is illustrated by the fact that a dollar of telecommunication 
revenues requires about three dollars of capital while typical industrial 
companies in Canada generate a dollar of sales from only about 85 cents 
of capital. 


The capital requirements of the industry are further intensified by the need 
to continually improve productivity and service quality and to provide 

new services to meet evolving customer needs. While to a limited extent, 
capital spending on such projects or on normal growth can be deferred, 
such delays will be costly in terms of both service quality and operating 
expense. Not only will the benefits to customers of service or quality 
improvements be deferred, but the process of catching up in future is 
likely to require uneconomic compression or mistiming of the various 
phases of long term improvement projects. Continuous availability of 
adequate amounts of capital on reasonable terms is essential to permit 
the industry to meet its obligations to provide service (usually a charter 
obligation and a prime requirement of its regulatory body) at minimum long 
run cost to customers. The detrimental effects of any limitation on such 
capital availability are both inevitable and cumulative. 


The industry's ability to attract sufficient capital to meet its requirements 
is dependent to a large extent on the regulatory climate in which it 
operates. The basic policy facing both the industry and its regulators 

is one of balancing future needs and the interests of tomorrow's customers 
against pressures today for minimum rates. If the pressures on current 
earings are such as to raise the cost of capital over the longer run, or 

if they force deferral of needed capital spending, the result is likely to 
be unavailability of existing or new types of service and increased future 
costs, or both. REGULATORY POLICY MUST TAKE INTO CONSIDERATION, 
AS AN IMPORTANT ELEMENT, WHAT THE INDUSTRY WILL BE EXPECTED TO 
ACCOMPLISH IN THE NATIONAL INTEREST AND WHAT EARNINGS WILL BE 
REQUIRED TO DO SO, AS WELL AS CONSIDERING THE IMPACT OF CURRENT 
RATES. The consideration of future objectives is becoming increasingly 
important in the face of accelerating changes in technology and social 
complexity and should be given increasing weight in the regulatory 
process. 


Continuation of recent inflation rates will also greatly intensify the 
impact of capital constraints on the industry's progress. Inflation has 
the dual effect of increasing capital requirements and, at the same time, 
increasing the costs of labour and capital. To a large extent, most 
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businesses are able to offset these effects through higher prices for 
their products. The telecommunications industry, being regulated, 
does not have this same flexibility to adjust its prices quickly in 
response to changing economic conditions. To enable the industry to 
maintain its competitive position in the capital markets, regulation 
must be continually ‘sensitive to these changes, and must be able to 
respond quickly to the changing needs of the industry. 


4. Interaction of Growth and Technology 


The telecom carriers have evolved services which provide for a spectrum 
of human wants and needs over a range which might be considered to 
extend from the purely social to the fully utilitarian. Whether social or 
utilitarian or both, these services are regarded by society as desirable 

in the total complex of human aspirations. The carrier's role is not that 
of a prescriptionist who should determine what should or should not be 
offered. The public, as evidenced by demand and acceptance, must 
remain the final arbiter. A responsibility of the carrier is to assess public 
wants and needs as accurately as possible, and to ensure that the public 
is made aware of new services available on demand. As a general 
principle, the carriers have attempted to identify needs of customers, 
whether expressed or unexpressed, and within the limits of economic and 
technical practicability to find economic ways to meet them. These 
efforts recognize the existence of a dynamic business and social 
environment and the aesthetic as well as the utilitarian needs of society. 
Customers frequently find new uses for telecom services which have 
permitted them to change and improve the way things were done previously. 


In most Situations, latent demand exists above the level of effective demand 
representing the amount of goods people will buy at prevailing prices. In 

the case of basic telephone service and within local calling areas served 

by extended area service, the telecom carriers have been successful in 
meeting needs to the point of practically eliminating this normal] latent 
demand condition. As pointed out previously, almost 100% household 
development has been achieved. 


In the case of inter-city services, the dialing and transmission systems 
in use have provided the capability for extensive usage growth. The 
ready access to such capability at reasonable prices has been a major 
factor in growth of demand. This interaction of demand and technology, 
in meeting latent needs and in making possible new customer uses for 
new services, requires substantial expenditure for RAD, but remains 
the best way to ensure that the nation's telecom needs are met ona 
continuing basis. 
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PART IV ~ LONG TERM MARKET PROJECTION AND ANALYSIS 


A Potential Revenues 


The projection of long term market potential for the telecommunications 
industry to 1990 is based on the population, revenue and telecom 
growth, immigration and household formation assumptions in Part I 

of this report. In addition, consideration has been given to the 
impact of developing environmental trends and, in particular: 


- the probable effects of the growing complexity of society 
and its institutions, 


- the needs for more and better information flows to cope 
with the growing complexity, 


- and increased capability to find good technical and non- 
technical solutions for potential problems. 


These emerging trends and needs, make it a reasonable expectation 
that the average growth rate of the long term telecom market 
potential should be at least as great in the future as during the 
past 15 years, or since about 1955. This has averaged just under 
9% per annum in terms of revenue dollars. In comparison with this 
period, the growth rate averaged 12% during 1946-50 and 8% for 
the period 1926-67. 


Based on the foregoing general premises, our estimates of the long 
term market potential are shown in the following table along with 
data from past years for comparison purposes. All figures are in 
the current dollars of the year shown. Comparable constant dollar 
data for the industry are not available. 
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Table 8 


Long Term Telecommunications Market Potential 


Revenues 


Year (in millions of current dollars) 


1940 83 
1955 416 
1968 1,385 
1980 Est. 4,000 
1990 Est. 9,500 


Source: TCTS/CN-CP Telecoms estimates. 


Notes: 


Ls 


The revenue projection represent one point for each time 
period in a broad probability range of market potential. 


The projection includes the effects of extrapolating to 
1990 the influence on revenues of past inflationary 
trends. 


Past and projected future rates of growth for the period 
shown in the table are very similar. 


The potential future revenues include some indeterminate 
component of revenues which will accrue to other than 

the existing Common carriers. It is not known at this 
time to what degree customers will elect to provide 

their own equipment in future. In the past most of the 
telecom equipment used has been provided by the carriers, 
but in future there may be a greater mix of carrier and 
customer provided equipment. 
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B Industry Evolution and Impact on Revenues 


The estimates of $4 and $9.5 billion annually by 1980 and 1990 may 
be divided roughly and approximately into two categories: 


- the first category represents the extension and evolution 
of existing telecom services in whatever form they may 
take by these dates. This would include basic telephone 
services and whatever may be the mutation of services 
such as Wide Area Telephone Service, Telex, Wide Band 
Services, Datacom, etc. As discussed previously, some 
of these services will have declining growth rates, while 
others or their successors, will continue to grow at above 
average rates. Annual revenue potential is estimated at 
slightly over $6 billion by 1990. 


- the second category includes new services which do not now 
exist and which cannot be defined at this point in time 
except in generic and conceptual terms. They are related to 
the emerging new needs of an increasingly complex society 
for more and better information transfer to serve utilitarian, 
instructional, recreational, or entertainment purposes. Many 
of these needs will have a visual telecommunications component. 
Many will be computer-based services. Some examples may 
include telecom applications of holography, teleprocessing, 
microforms and microfiche, common space visual telecom 
systems and well developed audio-visual retrieval systems. 
This component is estimated by 1990 at over $3 billion. 


The importance of future telecommunications and of information 
flows to the economy is implied by Peter Drucker * in his discussion 
of "the knowledge industries" in the USA: 


"The knowledge industries, which produce and distribute ideas and 
information rather than goods and services, accounted in 1955 for 

one quarter of the US gross national product. --- In the late 1970's 

it will account for one half of the total national product. --- From 

an economy of goods, which America was as recently as World War 

II, we have changed into a knowledge economy --- But the statistics, 
impressive though they are, do not reveal the important thing. What 
matters is that knowledge has become the central ‘factor of production' 
in an advanced, developed economy". 


Some of these emerging infermation needs have been referred to in 
greater detail in our reports to the Telecommission under Section 5, 
Information and Data Services. 


* peter Drucker - The Age of Discontinuity 


(Harper & Row, Publishers, 1968) 
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C Relation of Telecom Industry to GNP 
Table 9 


Telecommunications Contribution to GNP 
(in billions of current dollars) 


Estimated Telecom Telecom as 
Meare Contribution GNP % of GNP 
1945 oad iA ae 
Tess . 34 28 jae 
1965 ack ve L.3 
1968 hed Ta 1.6 
1980 Est. Cia Le Pech 
ISSO. St. fait 374 9 


Source: Estimates derived from DBS historical data. 
Notes: 


1. The Estimated Telecom Contribution to GNP is derived from the telecom 
industry's operating revenues less indirect taxeSand the cost of 
materials, Supplies, rents, etc. to show the gross value added 
contribution to GNP by the industry. 


2. Growth in value of GNP, Shown in the table, is estimated at 7% 
for 1970, at 8% to 1980 and at 7.5% to 1990. Of these amounts, 
growth in volume of GNP is estimated at 3.5% for 1970, at 5% to 
1980 and at 4.5% to 1990. The slightly lower rate after 1980 is 
mainly because of anticipated lower labour force growth. 


3. The relation between GNP and the telecom industry shown in this 
table serves both as an indicator of the reasonableness of the 
market potential projections and as a co-determinant of the market 
potential shown in Table 8. In the long term view, economic 
indicators such as GNP may be a more valid determinant than growth 
rates. This recognizes that the nature and amount of future services and 
the effective demand level cannot be assessed precisely. 


4. This table tends to illustrate that there is a reasonable relationship 
between the past and projected future trends of. revenues, growth rates 
and the industry's potential contribution to GNP. This view is reinforced 
by consideration of the known environmental forces (social, technical 
and economic) which are present in our society and underlines the growing 
dependence of the country as a whole on good telecommunications. 
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D Long Term Service Requirements 


Some of the evolving shorter term telecommunication requirements were 
outlined in Part II. This section is to provide some further general 
comments and premises about the evolution of telephone needs to 1990 
as a prelude to considering the roles of research and the impacts of 
social change: 


- Theenvironmental demands for information transfer will increase 
rapidly over the next 10 years. The world will be doing much 
of today's job in different, communications-oriented ways. 


- Development of the management sciences and applied operations 
research with the computer as a tool will add new dimensions to 
human scope. Prior to 1990, these sciences will have progressed 
to the point of causing fundamental] changes in organizations and 
their capability of coping with the complexities of systems and 
social needs. These "fourth generation" computer systems will 
have extensive network telecom requirements. 


- There will be considerable expansion of telecom networks and improved 
capability for: 


- Instructional television 

- InduStrial television 

- Community antenna television 

- Medium-to-high speed data, 4 K b/s-1.5M b/s 

- Very high speed data, above 1.5M b/s 

- High speed facsimile 

- Touch-Tone for data access and input to information banks 
- Picturephone and other visual display and retrieval 

- Video switching in central offices 

- Intercity conference television 

- Transmission to and from data banks 

- Banking systems with reduced cheque and paper flows 


E Role of Research and Development 


To accomplish much of the foregoing, a great deal of imaginative innovation 
will be necessary, Supplemented by a strong research and development 
program. 


Telecom systems and networks have evolved to a highly complex stage of 
development. One effect of this complexity is the high cost of acquiring 
the new knowledge necessary for the further progress continually to be 
required. This stems partially from the number of years of lead time 
necessary to identify, plan, develop, produce, introduce and gain 
economically viable levels of market penetration for services to meet 
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emerging needs. The continuous expenditure for R&D by the industry has 
resulted in constant improvement in the value of service offered and can 
do so in the future. The level of earnings and the supply of capital 
necesSary to the accomplishment of R&D programs to meet customers 
needs of to-morrow, are permanent requirements for progress. 


In this environment of change, suitable research and development roles 
and objectives for Canadian telecom research organizations may be 
summarized as: 


1. Cost reduction programs directed to finding better and less 
costly ways of doing things. In addition to the benefits 
to users, these programs can result in building a 
competitive Canadian manufacturing industry in accordance 
with accepted national objectives. 


2. Meet uniquely Canadian needs when use of imported technology 
is either impractical or not available. 


3. Meet emerging new needs in the fashion most appropriate to 
the Canadian environment. As a by-product, this also 
maintains Canadian talent banks, as an essential ingredient 
of the quality of telecoms which will be required and which 
nationally we have come to expect. 


F Impact of Social Change 


The nature of research and development programs will be profoundly 
influenced by evolving social change. 


Social change, together with the so-called information revolution, and 
the needs of the evolving "post-industrial" society, will require more 
elaborate programs of motivational, market and social research than 
have been necesSary in the past. This will be directed towards meeting 
identifiable needs efficiently and as promptly as practicable. 


On such a broad subject as social change it seems most appropriate 
for this report to confine discussion to phases which have direct 
telecom orientation. This includes such areas as: 


1. Urbanization - changing patterns of land use and 
the degree to which people's aspirations can and 
will be satisfied. This was discussed at greater 
length earlier in the report. 


2. Affluence - the trend to higher disposable and 
discretionary real incomes and the resultant 
impact on people's value attitudes towards 
services including certain categories of 
telecoms. 
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3. Mobility of people - relating both to affluence, 
social and economic Structures, and new 
information flows. 


4. Continuing education - including the facilities 
for pursuing learning both for pleasure as well 
as for occupational reasons throughout a lifetime. 


5. Some recreational and entertainment trends - this 
may include both pure entertainment as well as 
continuing education for pleasure. Some researchers 
make a distinction between mass media, defined as 
a one=way Spread media disseminated over an area, 
and communication media, which are two-way and 
involve interaction and response. Critics of the mass 
media have foreseen increasing homogeneity among 
the population due largely to the one-way characteristic. 


6. Organizational choices - new transportation, Communication 

and power technologies may not cause dispersal of 

peoples but the technological capability will exist. The 
question is to what degree people will want dispersal 

and react against metropolitanization. Dispersal may 
become an important trend because of the enormous 

costs and social penalties involved with congestion, 

and may have an enormous new impact on telecoms. 


7. Medical and health trends = this includes the effect on 
mortality rates and population densities of socially 
oriented health research and technology. Hospitals 
and physicians' operations are being computerized. 
The question is the degree of impact on remote 
diagnosis, prescription and treatment services, 
together with the levels of people's acceptance of 
these potential methodologies. 


The foregoing are seen as some of the most probable social trends impacting 
on telecommunications. They serve to illustrate the basic process of the 
interaction of social needs, values and beliefs on available resources. Only 
after a period of interaction, often involving controversy, does a value 
attitude emerge which produces identifiable needs and action. As this 
occurs, it will be important that the telecommunications industry be 

capable of moving quickly with the resource components to meet the need. 
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INTRODUCTION 


Efficient resource allocation, reasonable prices, response 
to consumer interests and innovation are aspects of the public interest 
Li telecommunications!/, This study seeks to provide some of the 
basis for decisions as to how they might be achieved. 


Before attempting to describe an industry for the purpose 
of competitive or related analysis, that industry should be defined. 
In the case of telecommunications several factors combine to make the 
dimensions of both product (or service) market and geographical market 
complex and unstable. For example, recent and well-known scientific 
discoveries have altered the relationship between artifically guided 
and unguided signal transmission techniques, between different forms of 
each of these two general techniques, and between computer and com- 
munications technology. Lower tariffs and improved international 
communications links are diminishing the significance of political 
boundaries. For some purposes the relevant industry definition is broad 
and for others it is narrow. 


1/ The elusiveness of any detailed concept of "public interest" 


becomes apparent from even a superficial reading of government, 
industry and independent literature. Different groups have 
different priorities, all of which have some claim as being 
part of the national interest even though, in the context of 
telecommunications, they may not be entirely compatible. Among 
the priorities implicit in one or another of the studies on 
various aspects of communications are the following: 


(a) keeping east-west transmission networks busy (i.e. 
communications among Canadians) ; 


(b) retention of Canadian data and computer power in 
Canadian hands (sovereignity, growth, prestige); 


(c) encourage computer utilization in Canada; 

(d) retain Canadian talent; 

(e) maximize Canadian ownership in Canadian production, 
especially in technologically advanced and rapid growth 


sectors; 


(f) encourage efficiency and progressiveness in the use of 
Canadian resources; 


(g) preserve competition where appropriate. 
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Other Telecommission studies deal in depth with industry 
ownership, structure and control problems of mass communications (e.g. 
broadcasting and cable television) and computer/communications systems. 
As to the latter, forward vertical integration by carriers into data 
processing was discussed by a Departmental paper published recently2/ 
and will receive further attention at the hands of a comprehensive task 
force study of all aspects of computer use in Canada. Accordingly, 
this report will limit its focus to intercommunication transmissions 
(primarily wire) and to communications equipment manufacturing. Part II 
describes the main elements of those industries in Canada with details 
of corporate structure, ownership and control. Part III reviews some 
economic implications of monopoly, vertical and horizontal integration, 
and certain types of trade practices. Part IV examines briefly some of 
the broader features of designing an effective control structure to secure 
the public interest goals. 


In a study designed to explore the need for public institu- 
tional capacity to deal with problems of competition and industry per- 
formance if, as and when they arise, there is a risk of creating an 
impression of opposition to the existing industry. It must be under- 
stood, however, that this study only seeks to identify and discuss issues 
in the abstract; and in any event it is not based on nearly enough detail 
to permit a judgment one way or the other on existing specific situations. 
Accordingly, no such judgment should be inferred. At the same time, free 
use has been made of available public information from both Canada and 
the United States to illustrate at least potential problems. 


In considering the Canadian telecommunications industry from 
the point of view of optimum structure and performance in the future, one 
should retain full awareness of the pragmatic way in which the industry 
has developed over the last century to meet Canadian needs. Also, it is 
well to remember that economists, who have written most extensively on 
the subject matter of this study, tend to be cool toward monopoly, vertical 
integration and regulation. They would however be the first to agree that 
the science of economics is not capable of accommodating all the relevant 
values and aspects of the public interest in telecommunications. In fact, 
the Canadian industry is distinguished by a remarkable level of technical 
and economic achievement by international standards. 


This report has been prepared largely on the basis of contribu- 
tions and advice from the Department of Consumer and Corporate Affairs. 


Participation by Telecommunications Carriers in Public Data Processin 
(Department of Communications, Government of Canada, June, 1970). The 
present study ignores the difficulty of determining how much message 
switching is necessary to classify a service as "communications" rather 
than 'data processing". The instability of industry definitions in 


this area should however be recognized. 
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INDUSTRY STRUCTURE AND OWNERSHIP 


Telephone service in Canada is provided by enterprises each 
possessing a monopoly of telephone communications within a geograph- 
ically restricted area. The Canadian switched network for voice com- 
munications is not co-ordinated by one body possessing ownership control. 
Both government-owned organizations and private enterprise participate 
in the industry. Many companies serve very small, usually rural markets, 
some offer virtually province-wide services, while the operations of 
one company extend over most of the area of the two largest provinces. 
Co-ordination and integration of the operations of the various telephone 
carriers has been achieved by means of agreements among the companies 
and by the influence of industry associations. In addition, government 
regulatory bodies supervise some of the activities of the telephone 
companies to protect the public interest. 


Bell Canada, a widely held, Canadian-owned corporation is 
by far the largest participant in the industry. It obviously exerts a 
great influence over the quality of telecommunications in Canada. Bell 
controls virtually all telephones east of Manitoba, either through its 
own operations or through those of its subsidiaries. During the 1960's 
Bell Canada management carried out an active acquisition policy, buying 
many of the major independent companies in eastern Canada. Appendices 
A and B provide some information on the size and scope of the mergers. 
The only major company in eastern Canada not under Bell's ownership 
control is Quebec Telephone, which is controlled by General Telephone 
and Electronics of the U.S. (see Appendix C). In the case of Maritime 
Telegraph & Telephone, the Nova Scotian Government intervened and pre- 
vented Bell from exercising voting control despite its ownership of a 
majority of the equity shares. 


Continental Telephone Corporation is the fourth largest of 
about eighteen hundred independent telephone companies in the United 
States. Its Canadian holdings are set out in Appendix D. The second 
and third largest American independents, United Utilities Incorporated 
and Central Telephone Company, have no significant Canadian holdings. 


Appendices E, F and G indicate the relatively large size of 

Bell in the Canadian telephone industry. If statistics were given showing 
transmission traffic by company (e.g. number of calls, or volume of data 
transmission), Bell probably would loom even larger because its operations 
cover many areas with large populations and extensive commercial and 
industrial activities. Bell Canada owns 61.82% of all telephones used in 
Canada and 84.0% of all those used east of Manitoba. Bell, together 

with the other companies with which it is associated, accounted for 69.42% 
of Canadian telephones in 1968 and for 94.42% of the telephones in eastern 
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Canada. The market shares statistics in Appendix F do not have the 
usual significance of concentration statistics since the telephone 
companies are protected by government from direct competition. The 
ratios are useful, however, in indicating the bargaining power of the 
telephone companies as buyers and sellers in other markets (telephone 
equipment, for example) and in dealing with one another3/. 


None of the large telephone companies is involved solely 
in public telephone service. Technological developments have increased 
the variety of techniques of transmission and the applications of trans- 
mission services (i.e. the forms in which "messages" are sent, the speed 
at which they are transmitted, and the processing which they undergo). 
The long distance carriers are involved in television and radio program 
transmission and they variously offer radio-telephone and Centrex 
systems, TWX teletype and broadband services4/., While so-called "private 
wire services" currently constitute a small part of the telephone 
carriers' operations, this segment of business is expected to grow very 
rapidly, Growth in the transmission of data into and between computer 
facilities has contributed to the increasing importance of private wire 
services. In these services, the telephone carriers compete with the 
telegraph and cable companies (i.e. CN/CP). The share of the growing 
data transmission business to be obtained by the telephone companies will 
partly depend upon their continuing ability to adapt to the requirements 
of this traffic and on whether or not the carriers are allowed to integrate 
forward into computer services. 


Bell Canada also wholly owns Northern Electric Company Limited, 
the major telecommunications equipment manufacturer in Canada?/. Until 
1956, when a consent decree in the United States forced certain changes in 
policy by the Bell System, Western Electric, the manufacturing arm of the 
System, held a large percentage of Northern equity. In 1957 most of this 
share was sold to Bell Canada. The remaining 10% held by Western was 
purchased by Bell in 1962. 


3/ In activities which are regulated, of course, the bargaining power 
of a carrier may be offset by the regulatory body. 


4/ Exhibit B6-26, introduced by Bell Canada at the 1969 Rate Hearings 
Before the Canadian Transport Commission, contains a description of 
the telecommunications services offered by that company. 


Ys Northern has incorporated Micro-Systems International Limited. This 

- company is involved in the research, development and production of 
micro-electronic circuits and hopes to become a major world supplier 
particularly in the telecommunications sector. See Financial Post, 
Dec. 6, Dec. 20,1969. 
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Bell Canada has maintained a Service Agreement with 
American Telephone and Telegraph Company of the United States under 
which it obtains the results of telephony research, engineering 
assistance, non-exclusive patent licenses and other benefits’/. 


In late 1970 the large Northern Electric R & D establish- 
ment, previously influenced and partly financed through Bell-Northern 
agreements, was separately incorporated as Bell Canada-Northern Electric 
Research Ltd. The new company is 51% owned by Bell and 49% by Northern. 


Bell Canada's ownership of Northern is important to the 
telephone company's operations. Northern produces a complete line of 
transmission equipment, telephone apparatus and switching and terminal 
equipment’/. While Northern enjoys a captive market in Bell Canada, 
its sales are not restricted to Bell or Bell-owned telephone companies. 
Non-Bell Canada sales, including exports, account for almost half of 
Northern's revenue from communications equipment. Since the B.C. market 
is largely closed to Northern, the companies operating on the prairies 
appear to be the largest domestic market outside Bell territory. 
Northern's major rivals in the communications equipment market are 
foreign manufacturers (such as Siemens, Ericsson, Plessey), Canadian 
subsidiaries of Automatic and Lenkurt and, for some equipment, the large, 
diversified electrical goods manufacturers. 


The second largest telephone company, British Columbia Tele- 
phone, and Quebec Telephone are both controlled by the second largest 
U.S. telephone company, General Telephone and Electronics Corporation, 
through its holdings in the Anglo-Canadian Corporation. In the United 
States, General Telephone has been active in acquiring companies and 
diversifying its operations. Not only has it taken over other independent 
telephone companies and telecommunications equipment manufacturers, but 
it has also integrated forward, moving into data processing8/. Lenkurt 
and Automatic Electric, both equipment manufacturing subsidiaries of 
General Telephone, have established plants in Canada. B.C. Telephone 
purchases most of its requirements from these affiliated companies but 
Quebec Telephone, a more recent acquisition of General Telephone and 
Electronics Corporation, does not seem to have acted as a "captive market". 


6/ Further information about this Agreement was given at the 1966 
rate hearings before the Board of Transport Commissioners. 


7/ See Appendix B. Northern also produces non-communication wire 
and cable and has a wholesaling operation. 


8/ See Business Week, Nov. 22, 1969, p.97. 
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Quebec Telephone is the only major telephone company which has entered 
into the computer field. It currently offers bulk processing services 
and is considering provision of time-sharing services? /. 


Each of the three prairie provinces has set up a publicly 
owned telephone system. None of the organizations has a captive 
supplier although the provinces have used their purchasing power to 
persuade equipment manufacturers to set up plants in their territory. 
In addition to these large companies, there are a considerable number 
of small independent operators and some municipal companies. About 
2,000 telephone companies exist in Canadal0/, Most are members of the 
Canadian Independent Telephone Association, which represents their 
common interests. Other associations which include small companies in 
their membership are the Quebec Independent Telephone Association, the 
Ontario Telephone Association, and the Saskatchewan Association of Rural 
Telephone Companies. 


Co-ordination and integration of the networks controlled by 
the various organizations is essential for long distance telephone, tele- 
vision and radio transmission, data and defence communications. Two 
voluntary associations are the vehicles by which the major telephone 
companies agree on the technological and financial considerations required 
for effective integration of the Canadian network. The Trans Canada 
Telephone System, established in 1931 and composed of eight companies, 
deals with matters affecting long distance communications/1/, Working 
on the basis of unanimous agreement, the system is set up so that each 
member company provides the plant within its own territory (and deals with 
other companies in the territory) and shares in the revenues from com- 
munications carried into, out of or across its territory. The Telephone 
Association of Canada includes the eight TCTS members and five of the 
larger remaining telephone systems. It was formed in 1921 "to promote 
co-operation and the interchange of technical and operating information 
within the telephone industry"12/, 


9/ All the major telephone carriers possess substantial computer 
capacity which is used for internal purposes at present. Bell 
Canada has also indicated interest in offering data processing 
services. 


10/ D.B.S. stated that the total number of telephone companies which 
could have returned its questionnaire for 1968 (for Telephone 
Statistics) numbered 2,067. 

11/ See Appendix H for list of members of the Association. 


12/ See The Telephone Association of Canada, Canada's Telephone 
Industry in Perspective, 1965, p.9. 
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Canadian Overseas Telecommunication Corporation, a Crown 
corporation established in 1949, is responsible for maintaining and 
operating external telecommunications services by cable, radio- 
telegraph and radio-telephone and any other means. The corporation 
is involved in a Commonwealth cable system and communications satellites, 
for which it has built ground receiving stations as part of the 
Intelsat system. It is also a designated entity in Intelsat. 


Nine telegraph and cable companies operate in Canadal3/. 
However, the joint venture CN/CP Telecommunications is the most important 
organization in domestic record communications and its role is likely 
to expand as data transmission increases in volumel4/, It offers 
Telex teletype and Broadband Exchange Service, which is a voice-data 
service inaugurated in 1967. Approximately 75% of CNT and CPT business 
involves data transmission. In 1969, CN and CP each purchased 25.52 
of the equity of Computer Sciences (Canada) Limited (CSCL) from Computer 
Sciences Corporation of Los Angeles. The U.S. company holds a minority 
equity interest in CSCL and also controls Computer Sciences Leasing 
Canada Company. The following information on the American company is 
derived from Standard and Poors, Corporation Records, p. 4083: 


Company provides industry, scientific institutions and govern- 
ment agencies with computer services including consultation in 

the use of computers, business and scientific problem analysis 

and data processing, computer systems programming, systems and 
project management and the use of a Univac 1108 computer installed 
in May, 1967. Among services provided is an on-line accounting 
service to financial institutions from its Huntsville, Alabama 
computer facility. In January, 1969, Co. was planning to establish 
a transcontinental network of computer time-sharing centres. In 
fiscal 1968, about 85% of service revenues were derived from 
government contracts and 15% from industrial and commercial customers. 
Company has offices in a number of U.S. cities, in Alberta and 
Belgium. Among affiliates is Computer Sciences Canada Ltd. (49% 
owned), Ottawa, Ontario, with offices in Toronto, Calgary and 
Vancouver; provides computer programming and analysis services 

and operates a computer center at Calgary. 

American Co. incorporated in Nevada, April 16, 1959. 

Employees, May 30, 1968, 3,000 

In February, 1969, reduced interest in Computer Sciences Canada 
Limited from 100% to 49% by sale of 25.5% each to Canadian Pacific 
Ry. Co. and Canadian National Ry. Systems. 


13/ Telegraph and Cable Statistics,(D.B.S. 1968). 


14/ CN and CP both provide public message service; CN has telephone 
systems in remote areas as well as its telegraph operations. Northern 
Alberta Railways and Ontario Northland Railway both earn some revenue 
from telegraph and cable services. CP has an investment in the 
former company. 
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As of August 1, 1970, the private wire services as 
well as the public message services of federally regulated telecom- 
munications carriers fall within the jurisdiction of the Canadian 
Transport Commission. The major companies subject to its jurisdiction 
are CNT, CPT, Bell Canada and British Columbia Telephone-+ 15/. The 
Commission Paces periodic reviews of the financial accounts of the 
carriers, hears submissions on tariff and rate changes by the companies 
and others and makes decisions binding on the companies. Provincial 
governments supervise the activities of the other carriers. 


Equipment manufacturing and data processing activities 
of carriers, of course, are not regulated. 


15/ Provincial governments, the CRTC and the Department of Com- 

"munications have also been concerned with the activities of 
these companies. See financial Post, January 10, 1970, for 
two articles on Bell's dealings with government and possible 
changes in Bell corporate structure. 
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COMPETITION AND TELECOMMUNICATIONS 


Aspects of Monopoly 


To an economic theorist perfect monopoly is a situation 
where only one seller exists in a market. Buyers have no real 
alternative to paying his price. There are no competitive forces 
to drive prices down toward costs or to stimulate innovation. There 
are no forces of dynamic change. Price and output are set at levels 
which will result in maximum profit. 


While perfect monopoly is more a theoretical model than 
ever an actual market condition, there are market situations where one 
firm is so dominant as to enjoy most of the benefits of monopoly 
powerl6/, Accordingly, Canada's Combines Investigation Act defines 
the monopoly offence in section 2(f) by reference to "a situation 
where one or more persons either substantially or completely control 
throughout Canada or any area thereof the class or species of business 
in which they are engaged". In other words, the economic evil depends 
on relative size in a market rather than absolute size. A very small 
firm may be a monopolist and a very large one not. 


It is possible to conceive of a private unregulated monopoly 
that is not harmful to the public interest, and monopoly only becomes 
offensive under the Combines Investigation Act if the persons in control 
"have operated such business or are likely to operate it to the 
detriment or against the interest of the public, whether consumers, 
producers or others". Where, for example, a monopolist creates un- 
necessary barriers to entry, or engages in exclusionary practices such 
as predatory pricing, his conduct would be offensive on the grounds of 
economic efficiency alone since he might have been challenged by a 
competitor who could give the consumer a choice and create pressures 
to induce better quality, lower prices and better response to consumer 
demands. Insofar as the "optimum" can be defined by reference to the 
wants of people, then, economists have long considered that competition 
(in the sense of effective consumer alternatives, rather than commercial 
atomism) is generally more likely to result in optimum long-run allocation 
of total productive and distributive resources. 


Monopoly pricing may result in prices that are too low rather 
than prices set to maximize short-run profits. The social function of 
price and private profit is that by their rising in the short run as a 


16/ Some economists also describe oligopolistic interdependence as 
"shared monopoly" or "group monopoly". 
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reflection of market demand, more resources will be shifted to 

meet that demand. If a monopolist prices his product just low enough 
that outside investment is not attracted into the industry, it is 
possible that the present value of the firm to the owners will be 
maximized. Assuming, apprehensively and statically, that no extra 
efficiencies could be introduced into the industry by innovation or 
otherwise, the possibility of future competition has then only limited 
capacity to force prices down toward costs and thereby to pass economies 
on to consumers. In short, the essential feature of "monopoly price" 
or "monopoly profit'' is not its absolute dollar size, but rather the 
manner in which it is set or arrived at. 


"Natural monopoly" is the economist's term for an industry 
where technological and market imperatives are such that serious resource 
misallocation would result from any market structure other than a single 
firm. This is the case where the absence of any relevant limit to 
economies of scale results in low unit costs which cannot be duplicated 
by new and smaller entrants. In these types of cases, of which the 
telephone industry and energy supply are the most familiar, the monopoly 
is usually subject to direct public control over certain business 
decisions and other aspects of industry performance. Im the case of 
the telephone industry the tendency to natural monopoly turns largely 
on economies of scale and the wasteful duplication in local exchange 
and other facilities that would need to be installed to create effective 
competition. This does not prevent the growth of separate telephone 
monopolies in local areas and regions, and the requirements and standards 
of national interconnection are independent of the question of corporate 
ownership. 


It is becoming less valid to regard voice communications as 
the only relevant service dimension of the industry. CNT and CPT provide, 
on a joint venture basis, telegraph and various data transmission services. 
CNT also provides telephone service in certain parts of the country, and 
Quebec Telephone offers a limited amount of public message telegraph 
service as an adjunct to its telephone service. As the telephone companies 
move increasingly into the data transmission field rivalry will emerge 
between the carrier systems. Moreover, it is conceivable that cable 
systems will become another substitute for some types of transmission. 
The debate over what constitutes "communications" and what constitutes 
"data processing" is a new development in the issue of natural monopoly 
versus competition in telecommunications. An issue in the satellite 
debates involved the corporate structure and ownership of the system and 
competition among alternative means of transmission. 
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Vertical Integration 


The following discussion adopts the conventional termin- 
ology used in competition theory and analysis. Accordingly, the 
word "vertical" is used to describe economic arrangements between 
companies standing in a supplier-customer relationship, or activity 
by one company at more than one level in the production-supply chain. 
"Horizontal" is used when companies perform similar functions in the 
production or distribution of comparable goods or servicesl//. The 
word "integration" is used to mean a formal, structural corporate 
interest through ownership of shares or assets. In other words, it 
connotes something more than an informal or even a contractual arrange- 
ment between two companies. 


In general, vertical integration has the following implica- 
tions for competition: 


1. By tying a customer to a supplier it forecloses the 
competitors of either party from a segment of the 
market otherwise open to them. 


2. It tends to raise the absolute cost barriers to entry 
into the industry. 


When one of the activities is regulated, of course, the central problem 
tends to become the extension of (regulated) monopoly power into un- 
regulated markets, with all the attendant control difficulties. 


Vertical integration can, however, lead to greater efficiencies 
through pooled management talent, lower production costs, more efficient 
distribution, and so on. Therefore, the economic desirability of vertical 
integration depends upon the facts of each particular case. 


Issues of both forward and backward vertical integration are 
becoming common in the communications and information industries. Should 
cable companies be involved in program content? Should carriers be 
permitted to sell either computer processing or software services, or 
both? Should carriers remain in an integrated relationship with com- 
munications equipment manufacturers? 


17/ The recent Departmental paper, Participation by Telecommunications 


Carriers in Public Data Processing, used the terms in a different 
sense to facilitate that part of its discussion which was based 


on the hypothesis that carriers become involved in data processing. 
The paper used "vertical" to denote carrier involvement through 

a legally and financially distinct corporate subsidiary, and 
"horizontal" to denote involvement through an expansion of the 
carrier company's direct activities. 
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Dr. M.R. Irwin, who has written extensively on this latter 

problem, summarized it as follows18/; 

"... vertical integration is the critical structural trait 
of the industry. Once integrated, the carriers take the 
bulk of their equipment in-house, with no competitive 
bidding; customers are prohibited from attaching equipment 
or systems to the local or toll telephone network; and 
customers must lease both apparatus and communication 
channels from the industry as a package. While the foreign 
attachment tariff has been modified to some extent when 
the customer leases his own circuits, both tariffs are 
rigorously enforced on the dial-up network. The carriers 
defend the structure and practices of the industry by arguing 
that (1) vertical integration results in equipment reliability, 
quality control, and a systems approach unmatched by altern- 
ative industry structures; (2) their purchases from supply 
affiliates are dictated by cost efficiencies unmatched by 
independent suppliers; and (3) the carriers must retain 
ownership of equipment and apparatus in order to ensure the 
quality and integrity of the nation's telephone network. 
In short, the structure and practices of the carriers allegedly 
redound to the benefit of the consumer in terms of optimum 
quality, cost, and service." 


Specificatly, the possible dangers of a carrier-equipment 
manufacturer tie are as follows: 


1. High supply costs, often resulting partly from cost- 
plus pricing which relieves the manufacturer of pressure 
to keep production costs low, may be forwarded as part 
of the carrier's rate base. This has particular signifi- 
cance in a capital intensive industry. 


2. Competition in the equipment manufacturing industry, 
which may be helpful to stimulate innovation, could be 
distorted or stifled by: 


(a) exclusive dealing by the carrier, which may result 
in sub-optimal output for independent manufacturers, 
with resulting high unit costs and prices; 


(b) non-competitive profits from carrier business may 
give the manufacturer a stronger competitive position 
with respect to other customers in that he can 
afford to meet or beat any independent's bid; 


(c) interconnection and foreign attachments policies 
by the carrier may favour its own manufacturer. 


18/ Irwin, "Vertical Integration and the Communications Industry : 
Separation of Western Electric and AT&T", (1969) 3 Antitrust 
L. 6 Econ. Rev. 125, 131. 
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3. Determination of the rate base, rate structure, 
operating expense and rate of return for regulatory 
purposes is made more difficult and arbitrary, and 
some need arises for the regulatory body to attempt 
to assess the performance of the manufacturer! /, 


For some years now an inquiry has been in progress under 


the Combines Investigation Act relating to the manufacture, production, 
distribution, purchase, supply and sale of communications systems, 
communication equipment and related products?0/, As reported by the 
Director of Investigation and Research? toe fe 


"The inquiry is concerned primarily with: (1) the 
danger that the expansion of its regulated telephone business 
through the acquisition of other telephone companies may 
spread the monopoly power of Bell Telephone in non-regulated 
areas by enlarging the captive market available to Northern 
Electric, its wholly-owned subsidiary; (2) the danger that the 
monopoly power of Bell Telephone may spread in the non-regulated 
area through diversification by Northern Electric or the 
acquisition of other non-regulated suppliers while Bell Tele- 
phone continues to be in a position to provide such suppliers 
with a captive market; and (3) the danger that the monopoly 
power of Bell Telephone may spread by the control it is able 
to exert over the equipment which may be attached to its 
"electronic highways" 


"The inquiry was instituted as a result of the relatively 
recent acquisition by Bell Telephone of ali the important tele- 


phone companies in eastern Canada." 


Since 1912 Bell has been suppled by Northern under the terms 


of a supply contract. Completely revised in 1939 and amended in other 
respects since, the contract requires that Northern stock and distribute 
materials for Bell and that Bell is entitled to Northern's goods and 
services at prices no higher than Northern's prices to its most-favoured 


19 / 


oy 


The Canadian Transport Commission, and the Board of Transport 
Commissioners before it, has reviewed aspects of 

Northern Electric's performance in Bell rate hearings. Likewise, 
the FCC reviews Western Electric's prices and profits in rate 
cases involving AT&T and the associated companies. 


The available detail on this investigation appears in Report 
of the Director of Investigation and Research, Combines In- 
vestigation Act, for the year ended Mar. 31, 1968, pp. 54-55. 
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customers. This supply arrangement, typical of vertical ties in the 
telephone industry, has frequently been challenged before the regulatory 
body by interests who feel that it has a severe impact upon the 
competitive situation in the equipment manufacturing industry, with 
ultimate effect upon the value being received by telephone users. 


Backwardly integrated telephone companies doubtless make 
some effort to compare prices and quality among equipment manufacturers 
before making major purchases, and to ensure that the costs being 
incurred by their manufacturing subsidiaries are as reasonable as 
possible. However, many factors favour their own manufacturers in the 
short term, and it would not be surprising if the tied manufacturer 
received preferential treatment even within ostensibly competitive 
Situations. For example, it might be given a special opportunity to 
meet a lower bid submitted by another company. 


At a rate hearing in 1950 before the Board of Transport 
Commissioners, three of the allegations concerning a supply contract 
between B.C. Telephone and another subsidiary of Anglo-Canadian Tele- 
phone Company were as follows: (1) that substantial sums paid out to 
holding companies were improvident; (2) that dividends were excessive, 
having regard to the enjoyment of monopoly and protection through regulation 
by the Board; and (3) that the telephone's company's relationships with 
other companies in the group were not conducive to economical operation 
and had a further effect of lessening its revenue. The Board came to the 
conclusion that the bulk of the revenue of the supply company was derived 
from the telephone company and that the expense thus incurred by the tele- 
phone company was excessive. The Board was of the opinion that it was 
not empowered to deal with the rate of return or the indirect benefits 
of companies affiliated with those over which it had jurisdiction, beyond 
satisfying itself that a reasonable payment only was being made by the 
telephone company for the services required. Nor did the Board think it 
to be within its powers to direct the telephone company to withdraw from 
the supply contract and establish its own facilities. The Board said 
that its concern was merely that the resulting rates for telephone service 
should be fair and reasonable. The Board concluded that the supply 
contract added an additional cost to the telephone company of approxi- 
mately $117,000 which should not be taken into consideration as an item 
of expense to be borne by the telephone company's subscribers, and it 
ordered this amount to be deducted from the requirements of the telephone 
company that would be considered for rate fixing purposes. 


In 1953 the Board, in the course of further hearings, considered 
the matter again. It considered it advantageous for the telephone company 
to have strong connections which would enable it to obtain needed equipment 
and supplies as and when required, particularly under the "sellers' market" 
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conditions which had prevailed during recent years and were then 

still prevailing. The Board considered that the supply contract 
helped to put the telephone company in this position. The Board was 
nevertheless of the opinion that, having regard to the affiliated 
relationship of the telephone company and the supply company, it was 
essential that their dealings one with the other be fully disclosed to 
the Board and that the prices paid by the telephone company be not 
more than were reasonable for the services rendered. 


The Board then referred to its previous disallowance of 
$117,000 and noted that, subsequently, the charge of 3% on aggregate 
annual purchases in excess of $1,000,000 provided for in the supply 
contract had by mutual agreement between the companies been reduced to 
1-1/2%, thereby effecting savings of $184,299 and $253,338 in 1951 
and 1952 respectively. Referring on this occasion to a brief presented 
to the Board on behalf of a local association, the Board remarked that 
it had also been established that the supply company gave more favour- 
able terms to the telephone company than to any of its other customers. 
The Board noted the complaint that the telephone company (through the 
supply company) purchased large quantities of telephone equipment and 
supplies from another affiliated company at what had been described to 
the Board by the complainants as non-competitive or monopolistic prices. 
"Whether or not a monopoly exists in the field of manufacture, dis- 
tribution or supply of telephone equipment and supplies", said the 
Board, "is not a matter for determination by this Board nor is a decision 
on that question necessary for the purposes of this case. Moreover, 
even if there is such a monopoly, the Board has no reason to conclude 
that the monopoly would cease to exist or be changed by a refusal on the 
part of the company to enter into the Service and Supply Contracts or 
either of them; or that the Company could, by refusing to enter into 
these contracts and seeking to obtain necessary service and supplies by 
other arrangements or from other sources, obtain such services and 
supplies at less cost on the whole than it does under the existing con- 
tracts". The Board then stated that it had carefully considered the 
supply contract and the evidence and exhibits relating thereto and was 
satisfied that the prices paid by the telephone company under that contract 
"are not greater than reasonable and should on the whole be allowed as 
legitimate expenses". 


It will be noted that the alleged combine differed from the 
usual pattern. It was not alleged that manufacturers or suppliers had 
agreed to limit production or fix prices; but rather, in effect, that the 
related companies, enjoying a public utility monopoly within the area of 
their operations, had agreed among themselves that telephone equipment 
would be manufactured or supplied within the group at non-competitive prices. 
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The Bell-Northern Supply Contract came under extensive 
review in the 1966 rate hearings before the Board of Transport Com- 
missioners. The relevant Board conclusions were as follows22/: 


" On the evidence, the Board finds that, at this time, 
Bell's investment in Northern Electric is not in fact 
prejudicial to the interests of Bell's telephone customers; 
that the prices paid by Bell to Northern Electric are as low 
as or lower than going prices; that Northern's overall rate 
of return does not appear to be excessive in comparison with 
the general average of other manufacturing enterprises of a 
similar nature and in comparison with the rate of return 
earned by Western Electric in the United States; that the rate 
earned by Northern on its Bell business is lower than the 
rate of return earned by Northern on its non-Bell business; 
that the rate of return earned by Northern on its Bell 
business is not unreasonable and not much higher than the 
rate of return earned by Bell as a utility; and that the 
Board is not of the view that Northern's rate of return on 
its Bell business should be limited at this time to the rate 
of return which the Board finds reasonable for Bell." 


The conclusion that "the rate of return earned by Northern on its Bell 
business is lower than the rate of return earned by Northern on its non- 
Bell business" was reviewed for the judgment on the 1969 rate hearings 
with the assistance of ‘accountants, and the Canadian Transport Commission 
concluded "that on the average the situation remains substantially as 
described in the 1966 Judgment"23/, 


Even with the assistance of such comparative statistics as 
are available24/, analysis of Northern's performance is immensely difficult. 
Given the structure of the industry, it may say little about the desira- 
bility of Northern's prices to Bell to compare them to non-Bell business, 
let alone to compare its rate of return to Western Electric's rate of return 
on capital. Depending upon the goods supplied, a higher rate of return 
on Bell business might conceivably be justified from time to time and, in 
any event, simply comparing rates of return in terms of being higher or 
lower may not be meaningful. Similarly, we cannot judge innovative strength 
simply by recalling that the transistor and several other truly remarkable 
inventions have come from the Bell system. Remarkable innovations have 
also come from non-integrated communications equipment manufacturers such 


ah 56 B.T.C. 732 (May, 1966). See also the conclusions on the 
B.C. Telephone hearings: 56 B.T.C. at 518-21. 


23/ > 259eReT.C. 734 (September, 1969). 


24/ Regulators have few independent sources of price and cost in- 

aw formation for the assessment of the performance of integrated 
manufacturers. The high rate of new product introduction makes 
comparison even more hazardous. 
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as Hughes and Lockheed. The question is whether better performance 
might not have resulted from a different industry structure. Compara- 
tive data are neither available nor possible. The decision must turn 
on something else. 


It is, too, an oversimplification to discuss "equipment 
manufacturing" without recognizing the different circumstances applying 
to the research, production and supply of each of the various components. 
These components include telephone sets and other terminal devices, 
cable, wire, microwave equipment and switching gear. 


Even recognizing that the reasonableness of Northern's 
costs are at least as significant as its profits, the difficulties of 
attributing costs are formidable. This difficulty, of course, also 
applies to rate setting for an enterprise which is engaged in both 
regulated and unregulated activities. At the 1969 Bell rate hearing 
there was a lack of hard evidence that unregulated services were not in 
any degree subsidized by revenues from regulated services. Any such 
subsidization would permit unreasonably low prices to be charged for 
the unregulated service, in which event telephone users would pay the 
subsidy and also, as members of the public, lose by means of the 
resultant injury to competition in the unregulated activity. The Com 
mission conclusion was "that it would be in the public interest for the 
Commission to investigate the feasibility of carrying out cost and 
revenue separations between regulated and unregulated services, and the 
methods and procedures appropriate for determining such separations; 
and accordingly, Bell is hereby directed to undertake forthwith a study 
of such methods and proceedings, and report thereon to the Commission 
within twelve months"25/. 


In its December, 1970 judgment on the most recent Bell 
application for rate increases, the Canadian Transport Commission ex- 
pressed concern that in 1968 (the most recent figures available) 
Northern's rate of return on its Bell business rose above that on its 
non-Bell business. The Commission warned26/; 


"... If the reports for 1969 or 1970 reveal a higher rate 

of return on Bell business than on other, full justification 
will be required from Bell that it could not purchase part 
or all of its supplies from other suppliers at cheaper 
prices than those charged by Northern". 


Nor was the Commission impressed with Bell's return on its investment 
in Northern. 


25/ 59 RTC. 734 (September, 1969). 


26/ Judgment, para. 30(a). 
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Perhaps a brief discussion of two examples of vertical 
integration wiil provide a useful introduction to the examination 
of the social implications of the fore-and-aft integration of the 
common carriers in the Canadian context. In the first place, where 
all production stages are subject to competitive conditions, there 
is a market test as to the net social benefit derived from vertical 
integration2//. If there are real economies realized by integration, 
so that the integrated firm enjoys a cost/product advantage, market 
forces will compel a change in corporate structure. There are a 
number of potential sources of economies of integration: engineering 
economies resulting from integrated systems, continuous flow production 
and so on; economies achieved by improved and increased communications 
between purchaser and suppliers, thereby reducing expenses associated 
with the marketing of products; economies due to the elimination of 
risk and uncertainty about the availability of supplies and prices; 
economies in the execution of research and development activities due 
to the freer exchange of information. If such economies are significant 
in fact, then social welfare is increased when integration occurs and 
the cost savings are passed on to consumers. 


Fritz Machlup and M. Taber have argued that in the opposite 
situation where natural monopolies stand in a vertical relationship 
with one another, and other things are equal, it is more efficient to 
place the different stages under common control and then regulate so 
that the behaviour of the complex is compatible with the social 
interest28/, Insofar as it is true that nice, neat markets exist (i.e. 
low cross elasticities of supply/demand), then a strong case can be made 
for integration. 


The situation involving integration of a telecommunications 
carrier backward into the equipment manufacturing industry and forward 
into the computer processing industry stands somewhere in between the 
two rather simple cases described above. A number of complications must 
be taken into account in the telecommunications case: 


"By combining under single ownership the control of develop- 
ment, manufacturing and distribution of, as well as complete 
control of virtually the entire market for, telephone equip- 
ment used in the United States, the defendants have fixed the 
types, quantities and prices of telephone purchases and sales 
and have controlled the plant investments and operating 
expenses on the basis of which federal and state regulatory 
authorities must fix rates to be charged subscribers for both 
local and long distance telephone service. The absence of 


27/ This statement is not strictly true, but it is not seriously 
misleading in this context. See literature on welfare economics 
for qualifications. 


28/ “Bilateral Monopoly, Successive Monopoly and Vertical Integration", 
Economica, N.S., V. 27, May, 1960, pp.101-119. 
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effective competition has tended to defeat effective 

public regulation of rates charged subscribers for tele- 
phone service since the higher the prices charged by 
Western for telephone apparatus and equipment the higher 
the plant investment on which the operating companies are 
entitled to earn a reasonable return. The non-competitive 
prices of Western's manufactured products have the dual 
effect of increasing manufacturing profits and of raising 
telephone operating profits by inflating the rate bases of 
the Bell operating companies. Both increases accrue to the 
benefit of AT&T. The difference between the apparent and 
the real costs of telephone service represents hidden profits 
which are beyond the reach of public regulation"29/. 


A case of possible relevance to the Canadian situation was 
fought out some years ago in the United States. It has been conveniently 
summarized by Phillips as follows30/; 


"On January 14, 1949, the government filed a civil antitrust 
suit against AT&T and Western Electric, charging that the 
companies had engaged in a continuing conspiracy to monopolize 
the manufacture, distribution, and sale of telephones, tele- 
phone apparatus, and equipment, in violation of sections 1 
and 2 of the Sherman Antitrust Act. The government asked that: 
(a) Western Electric be separated from AT&T and dissolved 
into three competing manufacturing companies; (b) Western 
Electric be required to sell its 50% stock interest in Bell 
Labs; (c) AT&T, Western Electric, and Bell Labs license their 
patents to all applicants on a non-discriminatory and reason- 
able-royalty basis; and (d) the Bell operating companies be 
required to buy all equipment and supplies under competitive 
bidding. 

Seven years later, on January 24, 1956, the suit was settled 
by a consent decree. AT&T and Western Electric were required 
to grant licenses to anyone under all existing and future 
patents. Virtually all patents issued prior to the date of 
the decree were to be licensed royalty-free; patents issued 
subsequent to the date of the judgment were to be licensed at 
reasonable royalties. The defendants were not required, how- 
ever, to grant any patent license unless the licensee grants 
to the Bell System licenses it wants for use in its regulated 


29/ United States vs Western Electric Company, Incorporated, 
and American Telephone and Telegraph Company, Complaint filed 
January 14, 1949. Statement by the Attorney General. 


30/ Phillips, The Economics of Regulation (rev'd ed., 1969), pp.671-73. 
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communications business, subject to reasonable royalties. 
Western Electric was precluded from manufacturing and selling 
equipment not of a type sold to the telephone operating 
companies of the Bell System, except for manufacturing equip- 
ment or providing services for the government. Western 
Electric also was required to maintain cost accounting methods 
consistent with generally accepted accounting principles and 
to disclose its manufacturing costs. Finally, AT&T and its 
operating companies were enjoined from engaging in any business 
other than furnishing common carrier communications services 
and incidental operations (such as the directory advertising 
business) ." 


The decree has not been uniformly welcomed31/. Some feel that not only 
does the AT&T-Western tie induce further backward integration by other 
telephone companies, but that the consent decree specifically does two 
unfortunate things: it insulates Western from competition and prevents 
Western from being a potential competitor in related electronics markets. 


Either the situation in the telephone industry can be left 
as it is, or the vertical relationships can be dissolved, or a regulatory 
body can seek to preserve the benefits of vertical integration while at 
the same time attempting to induce or preserve the advantages of 
competition in the equipment industry. 


Many, though not all, carrier arguments against dissolution 
are predicated on short-term economies resulting from the existing manu- 
facturing industry structure. As such, they largely beg the issue of 
whether a changed industry structure is in the long range social interest. 
But dissolution of any historic tie would be a wrench to the industry, 
and would be neither simple (especially in the case of research labora- 
tories) nor obviously effective with respect to competition in equipment 
supply. The Rostow Task Force, due to only limited evidence one way or 
the other and to time constraints, left the question of dissolution open. 
It did, however, in the American context say that "the question of dis- 
solution aside, we favour access by outside suppliers to the widest extent 
feasible... We believe that public policy, and enlightened company policy, 
should seriously explore every possibility of enlarging opportunites 
for competitive access to the market for communications equipment, beyond 
the present level of outside market procurement by the carrier affili- 
ates"32/, However, in the Canadian context a vertical relationship may 


31/ Note, for example, the conclusion of Irwin and McKee, "Vertical 
Integration and the Communications Equipment Industry : Alternatives 
for Public Policy", (1968) 53 Cornell L. Rev. 446, at 457: 
"It is our view that if the equipment market were opened 
to effective competition, the innovative process would be 
greatly encouraged, and ultimately consumers would reap the 
benefits of cheaper and better services". 


ERA Final Report of the President's Task Force on Communications Policy, 
(Washington, 1968), Chapter 6, p.4l. 
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be important to the development of a manufacturing enterprise of 
sufficient size to undertake R&D, to be efficient in the production 
of domestic requirements, and to be competitive in world trade. 


So far as changes within the existing North American 
industry structure are concerned, none of the choices is perfect and 
most are hampered by an inability to identify and evaluate costs. 

Few seem interested in following the recent decision of the California 
Public Utilities Commission to limit the earnings of the affiliated 
manufacturer supplier to the level set for the utility33/. A require- 
ment of competitive bidding, without more, would accomplish little 
because it would be very difficult to enforce and would usually favour 
the affiliated manufacturer in any event, due to the persisting 
advantages of scale**/, It is possible, however for a regulatory 
agency to take a more active role in the area of procurement policy 
and the availability of research, in order to improve performance in 
the equipment industry. 


Forward integration by the telecommunications carriers 
into the computer utility field could well aggravate further the 
existing problems of backward vertical integration. Companies hoping 
for an easing of foreign attachment tariffs, or companies in the 
terminal equipment business, would be esa concerned about 
the possible expansion of existing captive markets’?/. If there are 


33/ Manufacturers do compete, at least in some respects, in a dynamic 
and unregulated market. The non-regulated manufacturers, domestic 
and foreign, might gain an undue advantage over a regulated manu- 
facturer in domestic or foreign markets. 


34/ It has been suggested that even if the equipment market were 
‘competitive’, carriers would still seek such assurance of supplier 
credibility (design capability, reliability concerning specifica- 
tions, delivery schedules and long-range availability) as to 
disqualify most small or new firms: Borchardt, Structure and Per- 


formance of the U.S. Communications Industry (Harvard University, 
1970)", p.109% 


35/ Decisions on the foreign attachment and interconnection issues 
involve consideration of some difficult questions. What should be 
the limit of the 'natural monopoly'? At what point does competition 
in marginal or fringe sectors threaten the carriers' overall 
responsibility for co-ordination and effective operation of the 
system? Much of the equipment purchased by carriers consists of 
attachments used by customers of the utility which could have been 
purchased and installed by the users themselves. Under what circum- 
stances would the social good be advanced by permitting user pur- 
chasing? Borchardt, op. cit., p.107 points out, "For example, the 
attachment of customer-owned hardware in the case of residential 
telephone service poses questions of equipment maintenance quite 
different from those presented in the case of private communications 
systems, operated by larger business concerns". 
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economies of integration and if there are important economies of 
scale in the manufacture of some types of equipment, then, super- 
ficially at least, arms length dealing between telephone companies 
and their integrated manufacturers might be a feasible solution. 


In Canada, if both the telephone carriers and the tele- 
graph carriers are permitted to integrate forward, they will rival 
each other for straight data transmission business and for shared 
time data processing business. The computer manufacturers will also 
become a force in segments of the market. Relationships among firms 
in telecommunications will be complicated indeed. In the case of 
Bell Canada, for example, major computer manufacturers would at the 
same time be sellers to Bell (and to some possible extent rivals of 
Northern), customers of Bell (for leased wires and transmission) and 
rivals of Bell (as computer utilities). The basic oligopolistic 
nature of the market plus the impact of these complex buyer/seller 
links would constitute a complex regulatory problem. 


The general questions arising from vertical integration 
by a regulated monopoly, mentioned earlier, apply also in the case of 
forward integration. However, in the case of computer services there 
is an important difference in perspective - sovereignty issues and 
the need to ensure east-west communications play a larger role. In 
the telecommunications equipment market Canada has at least one long 
established company, domestically owned, which probably is sufficiently 
large and diversified to reap all significant economies of scale in 
production and R&D. The computer services industry, however, is new 
and growing rapidly. Capital requirements are large and getting larger, 
and computer systems are less favourably received on the Canadian stock 
market then they once were. Some large American corporations are leasing 
lines and integrating Canadian operations into North American computer 
systems with the raw computer power and data banks located in the 
United States. Analysts predict that the computer service industry will 
not long continue as a highly competitive sector with easy entry and 
exit and many competitive small firms, that a "shakeout" is inevitable, 
and that advantages of large size will become increasingly important. 
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Horizontal Integration 


Horizontal integration between competitors or potential 
competitors, while generally easier to analyze than either vertical 
or conglomerate integration, nevertheless still requires an in- 
vestigation into the particular facts of each case to determine whether 
it is desirable or undesirable. This is because horizontal integration 
can result in economies of scale in production or distribution. It 
can also, however, eliminate or anaesthetize competition. 


In the context of the telephone industry a slightly different 
risk is present. As a seller Bell is for most purposes a monopolist, 
but as a buyer it is an oligopsonist. In other words, while absorption 
of local telephone monopolies does not injure competition in the trans- 
mission business, it may well affect competition in equipment manufacture 
and supply. This is particularly true where a vertical tie exists36/. 


As acknowledged above, however, the growth of video, data 
and private wire needs makes it decreasingly valid to talk of "telephone" 
or “telegraph" rather than at least "transmission" as the industry in 
which telephone companies participate. Should microwave and satellite 
transmission be reserved for the existing common carriers because of 
the rising degree of interchangeability, or cross-elasticity of demand/ 
supply, between the modes? Are there peculiar economies in common owner- 
ship and control? Is common ownership essential for the preservation of 
the principle of cross-subsidization between telecommunications services 
and if so, is that principle worth preserving or might some other subsidy 
technique be preferable? What are the political implications of common 
ownership and what would be the effect on innovation3//? 


Diversity has been an important principle underlying U.S. 
decisions in these matters. It was manifested in 1913 when AT&T was 
induced to divest itself of its recently acquired interest in Western 
Union. It underlay the "Above 890 Decision" by the FCC in 1959 whereby 


36/ This problem is currently being litigated in the United States in a 


suit brought by ITT against GT&E as a result of the latter's acquisition 


of the Hawaiian Telephone Company, a former equipment customer of ITT. 


The Act incorporating Bell, as amended, gives the Company the "power" 
to manufacture telephones and equipment related to telephone systems. 
It also gives "power and authority" to purchase connecting telephone 
lines. Either of these powers can be exercised by purchasing shares 
of companies engaged in those businesses. The Act specifically denies 
power to hold a license either to broadcast or to operate a commercial 
CATV service. 


37/ See Levin, “Broadcast Structure, Technology, and the ABC-ITT Merger 
Decision", (1969) 34 Law and Contemp. Prob. 452. 
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all significant barriers were removed to the installation and opera- 
tion of private microwave systems using frequencies above 890 Mc. 38/, 
It has been an important principle behind decisions on domestic ites 
satellite systems in the United States. Technical compatibility can 
be ensured without common ownership. 


Diversity of ownership has subjected carrier-operated 
services, such as private line and teletypewriter message service, 
to competition. In response to the 'Above 890 Decision" in the United 
States, the Bell System introduced TELEPAK, WATS and WADS for volume 
users. Western Union introduced Telex. 


The common carriers' main argument against diversity in 
the ownership of transmission facilities is that private unregulated 
operations only enter the lucrative markets, and that this "cream- 
skimming" strikes at the root of cross-subsidization between services, 
a principle which has been almost implicit in the concept of a public 
HEL ty. 


But it should not necessarily follow from a decision favouring 
a minimum standard of telecommunications service and rates that the less 
economic services (e.g. rural or Northern areas) be subsidized by the 
more independently viable ones. An alternative would be a subsidy from 
another source. The twin questions of (1) whether a subsidy is 
appropriate, and (2) where it should come from, are separate political 
issues. "Cream-skimming" telecommunications services, therefore, need 
not raise the price of telephone service in submarginal areas. 


38/ The FCC policy is quite different from the interim policy on 
microwave relays according to which, pending completion of 
current studies, the Department of Communications issues licenses: 
See House of Commons Debates, February 12, 1970, p.3503-04. 

Under the interim policy the Department goes beyond technical 
criteria to economic aspects of the public interest. It seeks 
to foster orderly growth and avoid wasteful duplication of 
investment. 
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Trade Practices 


Carrier practices relating to foreign attachments, inter- 
connection, line sharing or pricing in competitive services, while 
strictly aspects of behaviour rather than industry structure, never- 
theless cannot be divorced from the general question about the proper 
limits of monopoly power? /, 


In the case of foreign attachments (interfaces, buffers, 
input and output equipment), carriers have argued that to protect the 
integrity of the public system users should buy or lease attachments 
only from the carrier. Signals entering the switched network must 
not impair the quality of service to other users. In the United States 
this type of tariff, however, was declared unjust and unreasonably 
discriminatory by the FCC in the Carterfone decision in 196849/. That 
case arose from attempts by Carter Electronics Corporation to market 
an acoustic coupler (a "Carterfone") which linked private mobile radio 
systems to the public telephone network. The carriers warned Carter 
customers that they would not be permitted to use the coupler, where- 
upon Carter filed an antitrust suit for treble damages against AT&T and 
GT&E. The court referred the issue of the tariff to the FCC, where the 
Department of Justice intervened against the carriers on the ground of 
anti-competitiveness of the tariff4l/, The FCC was unanimous in striking 
down the foreign attachment prohibition, holding that the carriers should 
instead establish technical specifications for attachments such as were 
necessary to preserve the public system from injury. 


From the point of view of competition policy, foreign attach- 
ment tariffs present the risk of an anti-competitive tying practice where- 
by market power of the tying product is extended regardless of the 
intrinsic value of the tied product. The Carterfone decision will help 
stimulate competition in the equipment industry; particularly, as time- 
sharing increases, in the case of computer system peripherals. It will 
also facilitate the growth of the data processing industry. Subsequent 
to the Carterfone decision the member companies of the TCTS relaxed 
their foreign attachment tariffs somewhat. 


39/ Anti-competitive behaviour in the communications industry is not, 
of course, limited to the carriers or monopoly power. See 
R. v. Northern Electric Co. et al, (1955) 3 D.L.R. 449, and Report 
of the Director of Investigation and Research, Combines In- 
vestigation Act, for the year ended March 31, 1966, pp.52-53. 
However, the abuse of monopoly power presents special issues. 


40/ FCC Docket No. 16942 and 17073. 


41/ An analogy exists in the case of patents. Anti-combines law in 
Canada, and antitrust in the United States, prohibits extension 
of the patent monopoly by the use of restrictive ties in license 
agreements. 
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In connection with the computer service industry, carrier 
control over line-sharing presents issues similar to those of foreign 
attachments. The viability of small data processing enterprises may 
well depend upon ability to share the cost of a line. 


The same issues also arise when one asks whether private 
systems should be allowed to interconnect with the public switched net- 
work. In a sense interconnection presents more acute issues than the 
others because the carriers also compete for private system business. 
The problem could arise in the case of data processing, local loops for 
long distance private microwave, systems for communication within and 
between educational institutions, and even systems connecting different 
premises of the same enterprise. 


In 1968, the following provision was placed in the statute 
creating Bell Canada and describing its powers: 


"For the protection of the subscribers of the Company and 

of the public, any equipment, apparatus, line, circuit or 
device not provided by the company shall only be attached 

to, connected or interconnected with, or used in connection 
with the facilities of the Company in conformity with such 
reasonable requirements as may be prescribed by the Company'"42/, 


The Canadian Transport Commission has jurisdiction over the issue of 
"reasonableness". 


A related risk, that of predatory pricing by carriers where 
they offer competitive services, is exemplified by an inquiry conducted 
by the Combines Investigation Branch43/; 


Mt In December 1957 a complaint was received from a 

number of firms engaged in installing intercommunication 
systems to the effect that a large public utility firm, 

also engaged in installing such systems, was charging unduly 
low rates therefor. This aspect of the Utility's business 
was not subject to the Board of Transport Commissioners. It 
was alleged that the Utility's intercommunication business 
was thereby subsidized by its public utility business for the 
purpose of stifling and eliminating competition from smaller 
competitors. 


42/ S.C. 1967-68, c. 48, s. 6. 


43/ Report of the Director of Investigation and Research for the 


year ended March 31, 1960. p.20. 
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The complaint was considered from the standpoint of 
sections 2 and 32 of the Combines Investigation Act in 
their relation to monopolization of commerce. 


Information was supplied by the complainants and the 
Utility relating to their methods of costing and quoting 
upon installations. This information indicated that for 
the purpose of quoting on an installation the Utility 
applied unit costs derived from its general experience. 
While this practice might yield higher or lower results 
than if an installation were individually costed, and in 
the latter event put competitors at a disadvantage, it 
appeared nevertheless to be a normal business practice, 

and the evidence did not establish that such rates were un- 
reasonably low or subsidized by the public utility business. 
During the currency of the inquiry the Utility introduced 

a revised system of costing which, while it retained the 
averaging principle, tended to level out the disparities. 
The real cause of the complainant's difficulties appeared 
to stem, rather, from differences in financial stature; the 
Utility was able to offer its system on a rental basis, 
which was an attraction to customers, and which the smaller 
competitors were not, apparently, in a position to do." 


A similar issue arose in connection with introduction of 
the Bell System's TELPAK service in the United States44/, All these 
situations require examination of a variety of discriminatory possi- 
bilities (e.g. circuit sharing, preferences concerning peak load con- 
ditions, back-up services, maintenance) as well as cost allocations. 


The terms of intercorporate agreements between telecom- 
munications companies may have implications for subscribers and suppliers, 
and hence also for regulatory bodies responsible for the public interest. 
This would be the case in which financial settlements between companies 
resulted in a transfer of revenues between regions or provinces which 
happen to coincide with areas served by participating companies. The 
fiscal implications of such transfers would be of interest to both 
provincial and federal taxing authorities. 


44/ Irwin and McKee, "Vertical Integration and the Communication 
Equipment Industry : Alternatives for Public Policy (1968) 53 
Cornell L. Rev. 446, 455-56. 
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At the same time, certain technical standards which might 
be the subject of intercorporate agreements could affect competition 
in equipment manufacturing. Horizontal co-operation between local or 
regional telephone monopolies is highly desirable with respect to 
their activities as sellers of services. As buyers of equipment, 
however, their co-operation should not extend to restrictive agreements 
on purchasing policy or unnecessary technical standardization. The 
same applies to technical standards for horizontal co-operation as 
sellers. (These suggestions are not to deny the need for extensive 
technical standardization, especially in the case of planned national 
systems; they are intended only to record possible implications for 
competition and innovation and to stress the need for public supervision 
of decisions on standardization.) 


Many feel that if vertical corporate ties in the telecom- 
munications industry are relaxed, certain types of long term require- 
ments contracts will naturally develop to meet business needs, with a 
similar economic effect. The experience of the prairie telephone companies 
tends to confirm this view. 
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PROTECTING THE PUBLIC INTEREST 


Securing Satisfactory Performance 


"Deciding between the market and the hearing examiner 
as alternative routes to an optimal allocation of the 
resources invested by society in its communications 
needs is one of the most important dimensions of the 
work ahead of us"45/. 

The fundamental requirement, of course, is to decide, as 
specifically as possible, what is desired in terms of long range per- 
formance goais from the national telecommunications industry. Basic 
Canadian political and economic policy tends to rely upon the free 
functioning of the market to achieve desirable performance results46/, 
In situations where the market does not perform satisfactorily a degree 
of direct government intervention is justified. After functions and 
jurisdiction have been carefully and precisely defined for regulatory 
decision a regulatory structure can then be designed, in terms of 
institutions and the expertise of personnel. 


An underlying premise of anti-combines law is that competitive 
markets perform better, in terms of the economic goals of society as a 
whole, than non-competitive markets. In seeking to ensure the existence 
of competitive markets, that law tends to look to industry structure 
(concentration, ease of entry, etc.) and behaviour (agreements, predatory 
activities, etc.), rather than to performance (prices, profits, use of 
capacity, responsiveness to demand, etc.). The existence of market rivalry 
is the prime interest47/. There is no concept of, or test for, a "fair", 
"reasonable", "just" or "exorbitant" price; such non-market judgments 
are irrelevant as either a test for liability or an excuse for the company. 
At least in theory, competition is more democratic from the consumer's 
point of view than direct government regulation. 


For historical and economic reasons, Canadians do not seem 
to have the political fear of either absolute size or government control 
that is evident in the United States. However, certain political dangers 
of centralized control may obtain in the communications and information 
services. 


45/ Nicholas Johnson, "Harnessing Revolution: The Role of Regulation 
and Competition in the Communications Industries of To-morrow", 
(1968) 13 Antitrust Bulletin 881, 882-83. 


46/ See Interim Report on Competition Policy (Economic Council of 
Council, 1969), Chapters 2, 7 and 8; Turner, ''The Scope of Antitrust 


and Other Regulatory Policies", (1969) 82 Harvard L. Rev. 1207. 


47/ In an economy of imperfect markets, the law must frequently in 
particular cases draw a balance between undesirable market power 
and desirable efficiency. This is especially true of a small economy 
such as Canada's. 
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At the present time, the Combines Investigation Act applies 
largely to articles of commerce. Messages or data are probably not 
“articles of commerce" within the Act, and accordingly telecommunica- 
tions is generally regarded as one of the many services not covered. 

The Act does, of course, apply to the manufacture of physical equipment, 
but that provides only a very limited capacity to influence broad 
development in telecommunications48/, 


A more permanent limitation upon competition policy is that 
it can only accommodate goals, values and preferences capable of being 
expressed in terms of effective market demand. Competition will not, 
alone, provide a wide range of high quality telecommunications services 
to all Canadians at a reasonable price. "Discrimination" to an economist, 
for example, means something different than "discrimination" in a human 
rights sense or to a political theorist. 


In some cases, too, competitive conditions simply cannot be 
attained, let alone at a tolerable cost. At the same time, however, it 
may in some circumstances be difficult to judge whether greater efficiency 
lies in one optimally sized firm, regulated or unregualted, or in two 
workably competitive sub-optimal firms. 


The benefits of direct regulation of industry structure and 
performance lie in the accommodation of political values that cannot be 
achieved in the market place. These include the provision of uneconomic 
services and the technical compatibility of systems. 


There are, however, many costs and risks in regulation which 
Canadians should seek to avoid or minimize. First, so far as economic 
analysis can determine, regulation often dampens pressures for innovation 
and, by concentrating on profit or rate of return, impairs efficiency by 
removing incentives for cost reduction. Second, insofar as innovation 
costs money and involves risk, control over rates almost invariably 
influences the resources allocable to research and development or, alter- 
natively, the ability to finance it by means of debt or equity. Third, 
delay, or what public utility economists call "regulatory lag", can inter- 
fere with quick response to technological change or public demand. Also, 
past experience offers certain lessons, or at least exposes problems, for 
institutional design: 


"(Governments) have seldom placed first-rate men on commissions. 
They have seldom appropriated the funds necessary to build up 
dedicated and technically competent staffs. Regulatory com- 
missions, state or federal, are usually floated into existence 
on a wave of sentiment for the control of certain economic 
abuses. At the start, the commission stands a good chance of 


48/ The Economic Council, in its Interim Report on Competition Policy, 


recommended that service industries come within the scope of the 
Act. Amendments, following study of that Report, will soon be 
introduced in Parliament. 
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drawing able people ready to slay the dragon of abuse, 

and sustains enough public support to be able to with- 
stand the political counter-pressure of the industry which 
has been brought under regulation. This condition seldom 
lasts long. The general public is likely to feel that, 
once the commission is established, the problem of economic 
performance is under control, whether or not the facts 
warrant this faith. The Commission's activity falls more 
into routine paths. In its work, day by day, it hears con- 
tinuously the point of view of the business firms it seeks 
to regulate. Eventually, and without any outright bribery 
or favoritism, the industry viewpoint sounds more and more 
reasonable, and the regulatory commission may depart from’ 
its original role as guardian of the public interest and 
shape its policies in line with the interest of the regulated 
firms .'"49 / 


Several suggestions for alleviating these disadvantages have 
been offered from time to time. It is, for example, becoming trite to 
stress the general need for new regulatory techniques to accommodate 
technological change and to encourage as much dynamism as possible in 
regulated activities. More specifically, most observers stress the 
desirability of relying on competitive forces wherever possible, and for 
building incentives into the regulations°0/. 


Adjustment to inevitable technological change gives rise to 
important difficulties: 


"Price, output, and investment decisions which may appear 
"rational" or "optimum" in one technological context may 
be quite unacceptable and anachronistic in another" 1/. 


Also, of course, technological change may either erode or supply the basis 
for the very decision about whether or not to regulate. It may dictate 
either greater or less concentration of ownership. Basic questions of con- 
trol should accordingly be open to review at any time. 


49/ Caves, American Industry : Structure, Conduct, Performance 
(Prentice-Hall, 1964), pp. 69-70. 


50/ See Wein, "Fair Rate of Return and Incentives - Some General Con- 
siderations", in H.M. Trebing, ed., Performance Under Regulation (1968), 
p-39, and the comments by Conrad and Hughes at pp. 68 and 73 respectively. 
See also Beigie, "Selected Policy Issues in Canadian Telecommunications" 
(paper presented to the meeting of the Canadian Economics Association, 
June 3, 1970). 


51/ Adams and Dirlam, "Market Structure, Regulation, and Dynamic Change", 
in Trebing, ed., Performance Under Regulation (1968), pp. 131 and 138. 
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There are many degrees between utility regulation in the 
fullest sense (rates, tariffs, entry, merger, supervision of accounts, 
extension or abandonment of service) and free competition. Different 
media require different solutions. Newspapers, for example, are subject 
to free competition, as are broadcasters except for entry. Entry into 
the broadcasting indutry is dependent on license partly because of 
the need for orderly use of the radio spectrum. But competition and 
regulation can work together and apply to different aspects of the same 
enterprise. Indeed, the need for certain regulatory authorizations 
provides new possibilities for anti-combines sanctions. 


Borchardt points to a risk involved in mixing control policies ®2/: 
"... by distributing functions for the sake of injecting 
elements of competition, a risk is run of shifting the focus 
subtly from acceptable performance of a very large and com 
plex multipurpose system over extended periods of time to 
the performance of parts of such a system with regard to some 
single purpose over relatively short time spans. Instead of 
asking how tasks and opportunities should be distributed 
between companies in such a way that such companies will have 
adequate long-range potentials and incentives for contributing 
to the continuing development of the multipurpose intercom 
munication system, we seek to ascertain whether at any given 
point in time a particular class of customers receives the 
desired quality of some particular service at the lowest possible 
cost. This was the basic issue on which the FCC majority and 
minority split in the Microwave Communications case." 


However, there seems no reason why proper appreciation of these and similar 
risks will not help minimize the danger. 


The existence of some uncertainties, resulting from a lack of 
information, often creates the need to work from presumptions in selecting 
appropriate controls. Many economists, for example, argue that the burden 
of proof should lie on those who support any amount of regulation, let 
alone regulation of a dynamic, high technology industry, to prove the need 
for regulation in every aspect)3/. Many support a similar presumption 


52/ Borchardt, Structure and Performance of the U.S. Communications 
Industry (1970), pp. 95-96. 


53/ In this connection, the phrase "computer utility" is unfortunate 
insofar as it suggests an answer to the question of the appropriate 
degree of government regulation, if any. 
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against vertical integration in those types of industries, saying that 
companies seeking to integrate vertically should be required to establish 
the existence of significant economies. It would not be inconsistent 

to switch the presumption in the case of an established, vertically 
integrated enterprise. 


Co-ordination of Authority 


After the public has assumed certain decision-making functions 
in the area of performance the procedures for making these decisions be- 
come eritical54/. An important aspect of this procedure, resulting from 
the relevance of competition policy, is the mechanics for utilizing the 
expertise and perspective of the Department of Consumer and Corporate 
Affairs. 


It is important that legislation clearly define authority and 
jurisdiction to decide on the application of competition policy to the 
industries and particular activities being regulated55/. Should a decision 
of the regulatory body exempt an activity from the dictates of the Combines 
Investigation Act? The clearest example of a problem is, perhaps, a 
proposed merger within the regulated sector, but competition policy is also 
relevant to such things as rate structures, cross-subsidization, technical 
standardization and entry. 


In view of the fact that many regulated enterprises also 
participate in unregulated activities, and that technological developments 
lead to shifting boundaries of product or service markets, co-ordination 
between regulatory authorities and the administrators of anti-combines 
and patent policy is imperative. That co-ordination might, depending on 
the nature of the problem, take the form of a right to intervene in 
regulatory proceedings-©/, formal consultation, or the need to secure 
clearance from the Department of Consumer and Corporate Affairs. 


54/ See Interim Report on Competition Policy (Economic Council of Canada, 
1969), pp. 162-71. 


Sey) One of the issues raised in the Supreme Court of Canada in the case 
of Re Couture et al (November, 1969) was whether the CRITIC had 
jurisdiction to formulate and implement its own policy of competition, 
specifically with respect to cable TV systems. The Court upheld the 
CRTC's jurisdiction in the particular case, but it's view on the 
above issue was not made clear. 


56/ Interventions by the U.S. Department of Justice before the FCC were 
influential in both the Carterfone decision and the decision on the 
proposed ABC-ITT merger. 
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Bell Canada: 1 


1 
2 
3 
4 
eS 
6 


($000) 
174,895 
2,435,593 
2,862,524 
1,414,152 
758,478 
114,329 


Subsidiaries: 


ic ee 


APPENDIX A 


Financial and Ownership Data of Canadian Telephone Companies 


e: Financial Post Survey of Industrials (1969) 


current assets 

fixed assets 

total assets 
shareholders' equity 
operating revenue 
net income 


968 


After depreciation of 843,631,000 


Northern Electric Co. Ltd.; 

Telecommunications de 1'Est Ltee; 

Telebec Inc.;3 

The Capital Telephone Co. (99.9% owned); 

The North American Telegraph Co. Ltd. (wholly-owned) ; 
La Tuque Telephone Co. (99.9% owned); 

The New Brunswick Telephone Co. (50.4% owned); 
Northern Telephone Co. (95% owned); 

The Avalon Telephone Co. Ltd. (99.62% owned); 
Telecommunications Richelieu Ltd. (99.9% owned); 
Southern Teleservices Ltd. (99.62); 

Telephone Princeville Ltee (94.82). 


Other Interests: Maritime Telegraph and Telephone Co. Ltd. (5.9% pre- 


ferred and 52.4% of common shares o/s. No voting control). 


The New Brunswick Telephone Company Limited: 1968 


NDOPWNEFH 


($000) 
8,659 
11, 202 
120 ,880 
55,887 
31,965 
4,332 


After depreciation of 35,260,000 
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Northern Telephone Limited: 1968 


In January 1969 company sold assets of its Western Division (including 
Algoma Central Telephone Co. Ltd.) to Bell Canada for approxi. $6 million. 


Subsidiary: Northern Quebec Telephone Inc. (wholly-owned). 
Formed in 1967 to consolidate all operations 
in Quebec. 


($000) 

3,097 
37,417 After depreciation of 16,135,000 
45,720 
20 ,676 
10 ,808) 


1,118) consolidated 


DOF WN EH 


Avalon Telephone Company Limited: 1968 
($000) 


TRAY Be Ne 
43,282 After depreciation of 7,112,000 
48,550 
20 ,549 
11,676 
1,366 


DOF WNEH 


Maritime Telegraph & Telephone Company Limited: 1968 
($000) 


8,238 
120 ,986 After depreciation of 38,490,000 
L3Le719 

64,461 

355208 

5,428 


NO WwWN EH 


Subsidiaries: The Island Telephone Co. Ltd. (54.6% owned); 
Cable Vision Services (N.S.) Ltd. (wholly-owned) ; 
formed to construct coaxial cable system in N.S. 


Anglo-Canadian Telephone Co. Ltd.: 1968 
($000) (Que. '34) holding company. 


40 ,182 
625,433 After depreciation of 155,903,000 
073,420 
283,665 
170 ,043) 


10,109) consolidated 
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Subsidiaries: Own telephone systems in B.C., Quebec and the 
Dominion Republic and supervise publication of tele- 
phone directories and installation of services for 
telephone companies in Canada. General Telephone & 
Electronics Corp. owns all o/s common shares. 


Subsidiaries: Canadian Telephone & Supplies Ltd.; 
Dominion Directory Co. Ltd.; 
Compania Dominicana de Telephonos; 
Corp. A, York Investment Co. Ltd. 


Controlled: British Columbia Telephone Co. (50.24% of o/s ord. shs.)3 
Quebec-Telephone (55% interest). 


Chilliwack Telephones Ltd. (see B.C. Tel. and Anglo-Can.) 


Assets purchased by B.C. Tel. Co. August 1, 1954 
for $679,000. 


Community Telephone Co. Ltd. 


Company placed in liquidation in 1969. Taken 
over by Continental Telephone Corp. 


British Columbia Telephone Co. (see Anglo-Can.) 1968 


With subsidiaries, company operating more than 902 

of telephones in B.C. and 914,304 telephones serviced 
Dec. 3, 1968. Also operates wireless telephones and 
radio-telephone systems. Controlling interest is held 
by the Anglo-Canadian Telephone Co. 


Subsidiary: Okanagan Telephone Co. (99.6% owned). 


($000) 

27,440 
483,209 After depreciation of 133,396,000 
518,215 
213,607 
139 , 389) 
16,915) 


Abitibi Telephone Inc. 


Northern Telephone Ltd. which held majority interest 
acquired remaining interest early in 1968. 
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Dominion Telegraph Securities Ltd. 


Charter surrendered June, 1949, telegraph system 
and lease sold to CNR. 


North West Telephone Co. 
Merged with B.C. Telephone Co., January 1961. 


Quebec Telephone (see Anglo-Can.) 1968 


Subsidiaries: The Bonaventure & Gaspe Telephone Co. Ltd. (wholly-owned). 
Serves south shore of Gaspe Quebec Communications Inc. 
(wholly-owned) incorporated July, 1968 to operate coaxial 
cable system and transmit commercial and educational 
television. 


($000) 
Byes ie 
97,403 After depreciation of 16,970,000 in 1968. 
103,598 
29,087 
22,632) 
2,579) 


DOWN Fe 


consolidated 


Okanagan Telephone Co. (see B.C. Tel. Co.) 
As at December 31, 1968 had 46,424 telephones in operation. 


($000) 
L618 
Ly OP aS After depreciation of 5,752,000 
19,583 
65257 
4,996 
460 


DOF WN EH 


The Aylmer & Malahide Telephone Co. Ltd.: 1968 


Conducts general telephone business cables in south- 
western Ontario. Has some 5,600 telephones in use. 


($000) 

138 
bee21 After depreciation of 553,000 

1,323 

354 

432 

37 


DOWN PR 


hd 


oot! al Gos ep “sy (ediar segeh CFR tbo, Te i, 


eat et per: ' haces relewn) (bowie el Sade) 


al #3 o° EO,¢ ae a oe 


‘eva dantghia> ,€6"1 ace) Bape ‘an; 
| oe 


Let pagal... aq Ae Ae ove ~ re 
* | rt + mi a 
wT Cas =o Lgeia wel hake a hg ob a 


» 2 eMart] 6? ayia 2 oth iyo Pause ‘a Fy 
A iran dare antsy %) agoftfy Buse perive 


“4 tnd i) w® comtit< ts 440? 46 weesaye @(4a7, 7 


% €o008): 
thet 


Wee. Car 


£39, 85. 


‘es ,.2D' .nteoo (eve; oe 


qo) £5T, 3.8 weer | .s 4 olst 

romntrains f+, 0¢ bad BACT WTO Sereegs ie ae 
= (gee? 
om, 77.8 to pabsehsapeiy seeaa ZAt Ohi 


#oel bs .c) snodgal st 


Pe oe ee 
Smeg 


WO.CRB to sie le 
yo 


a 


The Island Telephone Co. Ltd.; 1967 (see MT&T) 
($000) 


539 

10 ,9 36 After depreciation of 3,517,000 
He Wa 
6,259 
2,967 
411 


DUPwWNE 


The Caradoc Ekfrid Telephone Co. Ltd. 


Head office Melbourne, Ontario. Operates telephone 
system in a number of townships in south-western Ontario. 


Kootenay Telephone Con beds 


Wound up. Assets purchased by B.C. Telephone Co. 
in 1953. 
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APPENDIX B 


CANADIAN CORPORATE RELATIONSHIPS OF BELL CANADA 
(Subject to revision in respect of subsequent acquisitions) 


Bell Canada 
95.4% c.s. held in Canada, Dec. 31/69 
Newfoundland Telephone Bell Canada - Northern Electric 
; Research Ltd. 1970. Bell 512 
Northern 49%. 


n 
Co. or - 99.7% owned. 
‘Subsidiary, acquired in 1962. 


The New Brunswick Telephone Co. Ltd., 
controlled 50.5% c.s. Purchase offer in 1966. 
Formerly held 35% c.s. : 


Lievre Valley Tel. Co., 100% owned,+ acquired 1969. 
The Capital Tel. Co. Ltd. wholly-owned 


Maitland Teleservices Ltd., 96.32% owned, acquired 1969. 


La Cie de Telephone Disraeli,+ wholly-owned, acquired 1967. 


Telebec Ltee,+ 99.9% owned, formed May, 1969 by amalgamation of - 


La Compagnie de Telephone d‘Arthabaska Ltee. 

La Tuque Telephone Cc. (acquired 1967) 

The Pontiac Tel. Co. Ltd. (acquired 1968) 

Telebec Inc. (acquired 1966) 

Telecommunications de L'Est Ltee. 
Telecommunications Richelieu Ltee. 

La Telephone de Contrecoeur Ltee. (acquired 1968) 
Telephone Princeville Ltee. (acquired 1968) 


Northern Telephone Ltd. ,* 88.3% owned. In 1964 Bell acquired 
a minority interest; bought majority interest in 1966. 


Telephone du Nord de Quebec Inc., wholly-owned 
Formed in 1967 to consolidate all operations in 
Quebec. Took over former subsidiaries including 
Blais Tel. Inc., Abitibi Tell, Inc., La Sarre Tel. Sue, 
Northern Quebec Tel. Ltd. 


Maritime Telegraph & Telephone Co. Ltd., associated company. 
Bell holds 5.9% of preferred and 51.8% of c.s. outstanding. (Direct 
ownership without voting control was acquired in 1966.) 


The Island Tel. Co. Ltd., 54.6% owned 
CableVision Services Ltd. ,4 wholly-owned. 
North American Telegraph Co., wholl owned. | 


Northern Electric Co. Ltd. ,~ wholly-owned. 
Subsidiaries 


—_-—_ 
Dominion Sound Equipments Ltd. 
Northern Electric Telekomunikasyon A.S. Turkey 

Northern Electric Caribbean Ltd. 

Northern Electric Hellas 

Microsystems International Ltd. - formed in 1969 and 
controlled by N.E. Northern Electric sold its minority 
interest in General Sound and Theatre Equipment in 1968 


1. Financial Post Card Reader Service 

2. Inter-Corporate Ownership, 1967 (DBS) 
3. Standard and Poor's 

4 F.P. Survey of Industrials, 1969 
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Automatic Electric (Can.) Ltd. ’ 


Sylvania Electric (Can.) Ltd. 


Anglo-Canadian Telephone Gow? 
all c.s. held by Gen. Tel. 
and blectronies sConpa (UaSs)s 
(Gen. Tel. increased holdings 
in 1965). 
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APPENDIX C 


CANADIAN CORPORATE RELATIONSHIPS OF GENERAL TELEPHONE 
AND ELECTRONICS INTERNATIONAL INC. (U.S.) 


lb tey, 


Zeca 
100% owned 


2 
100% owned 


A holding company. 


Financial Post Card Reader Service 
Inter-Corporate Ownership, 1967 (DBS) 
Standard and Poor's 


F.P. Survey of Industrials, 1969 


General Telephone and Electronics International 
Uap) 


Electrolier Corp.” 


Freeman W.&Son 2 


Powerlite Service ee 


Lenkurt Electric Co. (Can.) Ltd.-?> 


100% owned 


100Z owned 


100% owned 


100% owned 


Dominion Directory Co.Ltd. ,1 
wholly-owned 


York Investment Co. ree 


wholly-owned, commenced 
operation April, 1967 


Compania Dominicana de Telephonos 
C. por hee wholly-owned, 
operates in Dominican Republic 


Canadian Telephones and Supplies 
Ltd. , wholly-owned,~ installation 
and repair service 


Quebec Telephone,1 Owls) S54 Ob (cS. 
acquired 1966, 
Bonaventure and Gaspe Tel. 
Co. Ltd.,° wholly-owned. 
Quebec Communications Ltd.4 


wholly-owned 


British Columbia Telephone Cone 
Owns» 20.247 (Cesar 


Okanagan Telephone Gone 


99.8% owned, to be 
amalgamated eventually, 
acquired 1966. 
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APPENDIX D 


CANADIAN CORPORATE RELATIONSHIPS OF CONTINENTAL TELEPHONE CORP. (U.S.) 


| Continental Telephone Corp. (U.S.) 


Continental Telephone Hldg. Co. | Superior Continental Corp. | 


Ltd. (Can. 2 | (U.S.), wholly-owned 
manufacturer 


Communications 
Apparatus Company 
(Canada) Ltd. 


| Roxton Falls Tel. Co.,? wholly-owned 


| St. Sebastian d'l Berville Tel. Co. Ltd. 
wholly-owned 


Continental Tel. Co. ira 


99.8% owned 


Le Telephone Rural de Beauceville 
Ltee, 223 98.82% owned (acquired 1966) 


1 Telephone Dorchester Inc. 2° 97.7% owned 


1 Petite Nation Tel. Co. Lee wholly-owned 


Financial Post Card Reader Service 
Inter-Corporate Ownership, 1967 (DBS) 
Standard and Poor's 

F.P. Survey of Industrials, 1969 
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APPENDIX E 


Number of Telephones Operated by Large Telephone 
Systems and Total All Systems (Canada: 1968) 


Company Total Telephones 
Okanagan Tel. Co. 46,424 
Bits lel. GO. 867 ,880 
Quebec Tel. Co. L2050170 
Be SAE eye ey ete etercss absisi ace eis 1550345374 
Bell Canada 3,450,782 
Avalon 82,645 
The Island Tel. 30 ,683 
Maritime 256,388 
New Brunswick 206 ,507 
Northern Quebec A iL 
Northern 49 ,905 
Ost ua cette aceite aiehe see. west 6.122426 
Manitoba 399,100 
Saskatchewan 297,009 
Alberta 432,612 
DOU Lire at eua Mavena)etinoreusiere ere, oss Cel Zog red 
Fort William 26,449 
Port Arthur 2 toS 
Edmonton LI0R326 
WO Bail ws ie cats sucks aicieise-s sin enens 241,970 
Total major companies oR WATE Dik 
Total, Ganada 8,818,000 
NOTE: CNT provides telephone service in Newfoundland, North- 


not covered in above statistics. 
a total of 37,200 telephones. 


west Territories, British Columbia and Yukon, which is 
In 1968, CNT provided 


Source: DBS. Telephone: Statistics, Preliminary Report on Large 
Telephone Systems 1968 and DBS Telephone Statistics 


1968. O.P. 


&~- i i 
ibe align 
73); a 
M 
é ,* 
yee 
tt ay | Re eo) oe pee © 
as fot : (pu! ig 
q 
2 ; 
ow 
4 - 7 = 
@ 1, 944 bd ier Oe O04 40POTe i. oe 
i. toss : 1 _ ye. 
; he ; 
ey 
'%, 2 2 = 4aubow 
ye 4 epereews eaeuw ee 
‘ S 
i] bi 
’ 
a ia fa 
: = 


ra! , Oca lingp Set? a! AG2VeSs Ame 
ee © panel oe 
4spveed THY ,b90f tat 


See fis. Pasgss Ain ae 
. 4.3929 nge 9g save 


+ 43 =< 


APPENDIX F 


Market Shares of Major Canadian Telephone Companies 


in Terms of Number of Telephones (1968) 


~ 


Bell to total Eastern Provinces 84.0 
Bell group to total Eastern Provinces 94.4 
Bell to major companies ysis) 
Bell to total Canada Gls 
Bell group to major companies 71.8 
Bell group to total Canada 69.4 
Maritime to total Canada ee) 
Manitoba to total Canada 4.5 
Saskatchewan to total Canada 3.4 
Alberta to total Canada 4.9 
Non (Bell or General Tel. groups) to total Canada ie 
General Tel. group to total Canada re a 
British Columbia & Okanagan to total Canada 10.4 
Quebec Telephone to total Canada 1 


NOTE: Bell group includes 7 companies (see Appendix E). 
General Telephone group includes 3 companies. 
It is possible that some small companies controlled 
by Bell have not been included in the Bell group, 
but are included in statistics for total telephones 
operated in Canada. 


Total telephones in provinces east of Manitoba were 
6,486,000 or 73.6% of total telephones in Canada. 


source: DBS, Telephone Statistics, Preliminary Report on Large 
Telephone Systems 1968, and DBS, Telephone Statistics 1968. 
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APPENDIX G 


Selected Statistics from Canada's 300 


Largest Companies 


Industrial Companies: 


Sales, Revenue 


Rank Company Total Assets and/or Income 
1968 1968 1968 
$000 ,000 $000 ,000 
Af Canadian National Railways 4,066 962 
Z. Bell Canada 2,863 758 
3 CPR Company 2,155 562 
18 B.C. Telephone Co. 518 139 
Ups Maritime Tel. & Tel. Co. Ltd. i32 55 
89 Quebec Tel. 104 23 
147 The Avalon Tel. Co. Ltd. 49 2 
155 Northern Tel. Ltd. 46 is 
41 Northern Electric 265 426 


Source: Canadian Business Magazine (1969) 
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APPENDIX H 


TRANS-CANADA TELEPHONE SYSTEM 


1 Nicholas Street, Ottawa, Canada 


MEMBER COMPANIES 


Alberta Government Telephones 


Box 2411, Edmonton, Alberta 
Bell Canada 
1050 Beaver Hall Hill, Montreal, Quebec 
British Columbia Telephone Company 
768 Seymour Street, Vancouver 2, B.C. 
Manitoba Telephone System 
489 Empress Street, Winnipeg 10, Man. 
Maritime Telegraph and Telephone Company Limited 
Halifax, N.S. 
Newfoundland Telephone Company Limited (formerly Avalon) 
St. John's, Newfoundland 
Saskatchewan Telecommunications 
Regina, Saskatchewan 
The New Brunswick Telephone Company Limited 


22 Prince William Street, Saint John, N.B. 


The Canadian Overseas Telecommunication Corporation (Associate Member) 
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TERMS OF REFERENCE 


describe the telecommunication 
manufacturing industry, its sales, 
product lines and marketing, and 
1ts corporate affiliations; 


determine the relative importance 
Gf the telecommunication sector 1n 
the Canadian economy; 


POrecaute st UtuLe expans lom of the 
IndUStry, Noting the erfect 
technological change is having on 
Manufacturing practices. 


The statistical material in this report 


has been supplied by the Department of Industry, 
Trade and Commerce. References to DBS material 
have been noted in the text. 
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DESCRIPTION OF THE MANUFACTURING INDUSTRY 


INTRODUCTION 


This paper is designed to serve as background 
material for related Telecommission studies, and by describing 
the manufacturing segment illustrates its importance and rela- 
tionship to the communications sector. An expository section 
is presented first, tO define the industry, its dimensions, 
composition and structure. This is followed by more detailed 
descriptions of products, sales, and other pertinent data. 
These descriptions have been compiled by the industrial sector. 
An assessment of the relative importance of the industry in 
the Canadian economy is made. Lastly a discussion is under- 


taken on the future of the industry. 


II EXPOSITORY REVIEW OF THE INDUSTRY 


1. Definition of the Industry - The Telecommunications Manu- 
facturing Industry, for the purposes of this report, has been 
interpreted as meaning ''Manufacturers of equipment employed 
directly in the telecommunications media’. Manufacturers of 
all basic electronic and electrical components for such equip- 
ment, and also for electronic equipment not directly associated 
with the telecommunications media, have been excluded. It 
should be recognized however that some of the larger equipment 
manufacturers make a large percentage of the components they 
require. The following broad product lines have been included: 
* a. Telephone and Telegraph equipment. 
b. Radio Communications equipment. 
c. Television and Radio Broadcast and Distribution 
equipment. 

d. Television and Radio Receivers. 

e. Telecommunications Wire and Cable. 

f. Electronic computers and related equipment. 
Note: Some published figures on the ''Communications Industry" 
have related to commmications services (i.e. operating telephone 
systems). This paper deals only with production and sales of 


products by manufacturers. 


i This includes switching, transmission and station 
apparatus for telephone and telegraph and data network and 
line services. 


2. Dimensions of the Industry - The telecommimnications 


industry in Canada produces and sells nearly every kind of 


device or system which is required for the telecommunications 


media. In addition, the Industry provides research engineering 


and system engineering in depth to meet most market require- 
ments. It also provides full insta)}lation and maintenance 
services. Notable exceptions are computer central processors 
which are not manufactured in Canada. The industry is geo- 
graphically centered in Ontario, with fair penetration into 
Quebec and B.C., and scattered facilities in four other pro- 
vinces. Altogether there are 167 industrial plants. Statis- 
tics based upon DBS surveys for 1968 are as follows: 

employment - 44,600 

payroll - $269 millions 

shipments - $600 millions 


manufacturing establishments (1967) 


New Brunswick 4 
Quebec 34 
Ontario iz 
Manitoba 1 
Saskatchewan 1! 
Alberta 6 


British Columbia Ww 


[nN 


3. Composition of the Industry - The industry is composed of 


two large manufacturing organizations, each one integrated with 
large Canadian carriers; approximately a dozen substantial non- 
integrated companies; and erect, of small specialist com- 
panies. The Electronic Industries Association of Canada is the 
principal spokesman for the industry. Figure 1 is a sketch showing 
the corporate structure, and the related product lines for Bell 
Canada Ltd. and Figure 2 is a similar sketch for General Telephone 
and Electronics International, parent of the other Canadian 
“vertical".* The Bell organization is much the larger of the 

two verticals’. The Larger Northern Electric factories are 
concentrated in Quebec and Ontario at Montreal, Lachine, 
Belleville, London and Bramalea. There are smaller works in 
Halifax, Saint John, Toronto, Winnipeg and Calgary. Microsystems 
International, a newly incorporated subsidiary of Northern Electric, 
is located at Ottawa. The company also has subsidiary companies 
in Turkey, Greece and the Caribbean. The General Telephone and 
Electronics complex has large plants in Brockville, Ontario and 
Burnaby, B.C. The telecommunications organization of G.T. & E. 
also has small plants located in Lethbridge, Alberta, Regina, 
Saskatchewan, and Rimouski, Quebec. Another division of the 

G.T. & E. organization includes Sylvania Electric of Canada Ltd. 


P vertically integrated from production facilities 


to customer telephone. 
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with its main plant located in Drummondville, Quebec and a 
subsidiary plant in Cornwall, Ontario. Another subsidiary 
of Sylvania is Fleetwood, located in Montreal. 

These organizations dominate the manufacture, 
sale and installation, of telephone, telegraph and switching 
equipment as well as of cables. They do a substantial pro- 
portion of their own research, development, and product design 
but at times do purchase manufacturing rights to make products 
of others. The trend is towards greater self sufficiency in 
designs. 

The larger non-integrated companies including 
RCA Ltd., Collins Radio Ltd., CGE, Canadian Westinghouse, 
Canadian Marconi, Philips Electronics Industries, Canada Wire 
and Cable, typically operate divisions which are concerned 
with manufacture and sale of telecommmications equipment, but 
most of these companies also have other major interests. The 
non-integrated companies, particularly those which are U.S. 
owned, may manufacture products which have been designed by the 
parent organization. A growing trend where there is U.S. con- 
trol, is for the U.S. parent to assign products for global 
production in Canada, frequently on a short term basis. Some 
of these companies have corporate responsibility for design, 
development, and international marketing of complete product 


lines. 


The integrated and the larger non-integrated 
companies are accustomed to supplying systems to specifica- 
tion, and have the necessary depth in their organizations to 
assume full responsibility from contract award to customer 
acceptance. * 

The small businesses in telecommunications 
manufacturing tend to be Canadian owned and to be engaged with 
specialties, for example, Central Dynamics and McCurdy Radio 
Industries Ltd., produce audio and video studio equipment and 
Spilsbury and Tindall Sales Ltd. produce certain types of 
radio communications equipment. These companies generally 
create their own designs. 

On the other hand the industry is well supported 
by small firms engaged in specialty manufacturing processes. 
There are firms in Canada with superior skills in the manufac- 
Hire Or printed circuit boards; in silk-screen processes, in 
fabrication of illuminated panels and in sophisticated welding, 
soldering, and brazing techniques. Of considerable significance 
also is an active group of producers of sheet metal products 
such as chassis, cabinets and consoles. Latterly too, the 
development of satellite systems, and particularly the demand 
for earth stations outside of Canada has brought the Canadian 
construction industry into the sphere of support for the tele- 
communications industry. Thus we find that Dominion Bridge 


offers a facility for the design, fabrication, assembly and 


* commonly described as ''Turn-Key'" contracting 


installation of large earth station antenna structures. 
Canada Iron Works also is engaged in the fabrication and 
assembly of large antennas on a sub-contract basis for a 
Texas based U.S. firm. Canada has therefore a capability 
to supply world markets in this highly sophisticated field 
and this must be recognized as a plus measure of the depth 
of the Canadian industry. 

The Bell Canada system including Northern 
Electric is Canadian owned. Northern Electric has control 
of its subsidiaries. With the exception of some of the 
smaller specialties companies the rest of the industry is 
affiliated to foreign companies, the majority of them being 


located in the U.S. (Table 1. Page 47) 
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4, Marketing in the Industry 


4.1. General - The Canadian non-consumer product telecommmi- 
cations market has developed two characteristics. On the one 
hand there is a continuing requirement for voice frequency and 
telegraphy equipment which can be supplied by imports, or by 
manufacturing in Canada to designs imported from the U.S. or 
the Continent. On the other hand there is a demand, arising 
from the Canadian environment, for equipment with innovative 
features designed to cope with local geographical, climatic and 
operational problems. This has led to Canadian designs for HF, 
VHF radio telephony equipment and for microwave relay equipment. 
Such products, developed in Canada, to meet Canadian technical 
requirements, have found acceptance by foreign nations which 
have similar problems, and which lack the capability to create 
their own products. There has been a pattern established for 
U.S. firms to rely upon their Canadian subsidiaries to supply 
their needs for certain foreign markets which can be served by 
equipment designed and produced in Canada. 

In the development of telephone networks, however, 
various world regions have come under the influence of specific 
design and service philosophies. The European countries banded 
together early within the ITU Study Groups, and their suppliers 
produced similar designs. The North American region integrated 


with the leadership of the Bell System which also saw great 
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advantages in a one system approach. Other developing regions 
have tended to be influenced by the international suppliers to 
the European networks. Consequently, telecommunication pro- 
ducts, especially switching systems, designed for North American 
use, require substantial redesign for offshore use (and vice 


versa). 
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4.2. Domestic Marketing - The major suppliers of telecommmni- 
cations products operate without intermediary distributors, and 
deal directly with the end users. This is because much of the 
business involves systems technology. The marketing process 
involves preparation of technical proposals in response to cus- 
tomer specifications, supplemented by schedules and plans for 
delivery and installation of components of the system, together 
with an overall quotation. A single system, from the time of a 
customer inquiry, until the date of customer acceptance of the 
finished installation will span a period of one to three years. 
Servicing such a market is a highly technical process and 
requires engineering and logistic support as well as a manu- 
facturing capability. 

Marketing practices for radio and television 
broadcast equipment generally fall under the category of systems 
technology as discussed above. Supply of computers and peri- 
pherals requires marketing techniques that are systems oriented. 

The consumer product market is really three 
quite different markets as far as supply is concerned. The 
major market is television, about one-third of all T.V. sets 
being imported complete, mostly from Japan and the U.S.A. 

Radio spans two markets, the major portion (in 
units) is in portable and small home radios (about three per 


home) and over 88 per cent of these are imported complete (almost 
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entirely from the Far East). The other part of the market 
is for console combination radio and record players, most of 
which are designed and manufactured in Canada. The style and 
quality of these products are building a steady export market 
tothe’ U.o.. 

The automobile radio market is largely influ- 
enced by the automobile makers, as about 80 ner cent of new cars are 
sold with radio installed. These are in two cases made by sub- 
Sidiaries of the automobile makers, from largely U.S. designs. 
But a substantial quantity of radios is designed and manufac- 
tured in Canada. Many units are exported to the U.S.A. either 
directly, or included in cars exported under the Auto Pact. 

In summarizing then, we have seen that the Canadian 
domestic market has innovative and non-innovative requirements 
and that the former are being met by Canadian designed and 
produced equipment. The market is also broadly divided into 
systems, and consumer products. And finally we note that the 
major manufacturers of the ''verticals' service the system- 
oriented section of the market and dominate that portion of 


the industry. 
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4.3. Foreign Marketing - The general pattern of our 
exports of telecom capital equipment is shown in Table 
il om page 50. 

Telephone equipment (microwave, multiplex, 
exchanges, outside and inside plant, subscriber equipment 
and other peripherals) accounts for nearly two thirds of 
our exports. 

Our sales to the USA are about 60 per cent of the 
total. This is in part due to the production sharing 
program and production orders placed by USA parents on 
their Canadian subsidiaries, often for shipment to a third 
country. Sales of telephone equipment are higher to the 
U.S. due partly to Canadian products being suitable for 
U.S. application with virtually no re-design. An undeter- 
mined proportion of exports to the other regions shown is 
a result of parent marketing and shipments from the Canadian 
facilities. One may thus conclude that our dependence on 
USA orders is somewhat higher than the 60 per cent shown above. 

Northern Electric is by far the largest and 
most active Canadian controlled company in export activities. 
It has made important market penetrations in many areas of 
the world, based upon its own design effort and its own 
sales effort. Many of the other Canadian owned companies 
lack the necessary capital to develop complete systems for 


foreign customers. 
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Of the foreign subsidiaries, export marketing 
practices vary. While Lenkurt and Automatic Electric 
and Canadian Marconi actively pursue exports sales 
opportunities, few of the remainder have foreign 
marketing sales offices in Canada for non-military 
lines. Many of the major telecommunications 
manufacturers have some proprietary product lines 
which they promote with their own Canadian marketing 
staffs in foreign markets. 

Table II indicates that there is a developing 
export market for radio communications equipment. The 
exports rose from a low figure in 1962 to a level of 
almost $19 million in 1968, indicating an acceptance 
of Canadian communications technology and abilities 
for start of successful international marketing. The 
Majority of exports in radio communications is shared 
by Northern Electric, RCA Limited, Canadian Marconi 
Company, Lenkurt Electric of Canada and Collins Radio 
of Canada. Over the past few years, satellite earth 
stations have arisen as a major item of potential 
export of communications equipment. 

For a number of companies which are subsidiaries 
export opportunities are limited by the parent's global 
marketing strategy. This has had a limiting effect on 
the export potential of Canadian manufacturers. The 


maximum support of the Canadian economy by a foreign 


Subsidiary occurs when there is the greatest degree 
of product rationalization. This implies that 
development, production and foreign marketing be 
done from the Canadian facility. 

Smaller Canadian companies are taking 
advantage of licensing sales agreements with larger 
foreign firms to significantly develop their export 


sales. 
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ae Manufacturing Technology in the Industry - Manufac- 


turing procedures, tooling, and proprietary electronic test 
equipment in Canadian industry are practically identical to 
those which will be found in plants of comparable size in the 
U.S.A. This reflects U.S. world leadership on a price-quality 
basis in this field. Too, the subsidiaries of U.S. firms have 
had made available to them, by the parent companies, and at 
little cost, a large body of technology in the form of manu- 
facturing process specifications, engineering standards, qua- 
lity control and inspection procedures and practices, and 
assembly techniques. 

Canadian manufacturers nevertheless exert them- 
selves to develop their own techniques to better the produc- 
tivity indexes of their parents and of competitors. Every 
production line requires a special mix of proprietary test 
equipment and machinery together with specially designed jigs, 
fixtures, test set-ups, wiring harness boards and automated or 
semi-automated electronic test equipment. In fact at least one 
Canadian firm pioneered designs for paper tape controlled auto- 
matic testing for faults in electronic assemblies, sub- 
assemblies, wiring harness and cables. Canadian manufacturing 
ingenuity has found wide scope in this field. 

Principal U.S. made production and test equip- 


ments which are found in many Canadian plants, include shake 


'4e¢ 


.t 


To 


inilotinc> ome opp oll iy tends 


sre: Vile thay gre 


oy ns #840 eMtyneepa fn. Sindiq ab taut 


ines ae ere? esti Ka asc a atthe 


- a Cape = “eter eas ee eee 


Ma ie Helebigony Ga 


4 @ Dlioend, My hee 

Ss) tale Ue eet (SOE 
,wwreoaes farms wt oS srt of Sfdahiaw 
rm a 4 Ogu bam tons “Se bent mus fac 


6oie') sen) enue sathies} 
ot? serie! of @iaplarteas cme 115il9- goa 
iSemmna © a eSemig Binds to 
raipisgot tain. [else “ee 
ob ql laa cept eoie vein rm 


he ris stones 
isa , Sao ga soos ak ea 


bee esad nt “= rr toot « 


: aa 
“a lsd@ 3647 Lop ide ashg ma.) re 
ee Ya 
Sus» <hr reg olbet- ote as 


cao 


ay 


a 


18 


tables, coil winders, hand tools, inspection and test equipment 
for testing metal parts, shielded screened cages, environmental 
chambers for humidity, temperature and altitude testing, oscillo- 
scopes, multimeters, signal generators and many others. Also 

some metal cutting machines, particularly jig borers are imported 
from Europe as are also a few items of laboratory electronic 

test equipment. Canadian designed and manufactured wave-soldering 
machines are a notable exception to this pattern. 

The foregoing comments apply principally to the 
manufacture of non-consumer products where, owing to the spec- 
ialized user requirements, there are limited production runs 
and consequently there is a relatively high percentage of labour 
(including labor requiring manual skills) and also of engineer- 
ing. Examples are microwave systems, radio multiplex, and 
Switching systems. In this area automation has advanced as far 
inside Canada as outside. 

Consumer products and wire and cable are basically 
the only products in the industry which can be produced on a 
scale to permit the capital outlays required for reducing labour 


content to a minimun. 
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6. Installation and Maintenance - As we have seen, the 
"verticals" and the larger non-integrated companies will 
supply systems on a Turn-Key basis so that in general they 
are prepared to install the equipment. This activity can 
include preparation of sites, fabrication of buildings, 
erection of towers and initial system testing. The opera- 
ting groups of common carriers in Canada are well organized 
and well equipped to perform the maintenance required after 
formal site acceptance of the equipment. 

These comments do not of course apply to 
consumer products. In this field installation is performed 
by small service companies. Warranty is limited to short 
term parts replacement. With the advent of colour televi- 
sion, the additional complexities of the sets over ''black 
and white'' designs, has created new problems. Service 
organizations lack the additional test equipment and per- 
sonnel training. This has resulted in the introduction or 


at least the expansion of factory supported maintenance. 
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7. Industry Position in the Canadian Economy - It is 

important to keep in mind that the electronics industry which 
provides services to all other industries, is the base upon 
which the next stage of our industrial and cultural develop- 
ment will grow. The telecommmications industry which is the 
largest part of the electronics industry is becoming vital to 
the health and growth of all other industries and to the 
economy in general through the services it provides. The pace 
of modern Canadian business is directly related to the advance- 
ment of telecommunications technology and the expansion of the 
services offered by the telecommunications media. The strength 
of the industry compared to other industries cannot be found 


in statistics. For example, DBS 61-005 August 1969 shows that 
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the industry provides slightly less than 1.0 per cent of the Real 


Domestic Product. However, it also shows the telecommunica- 
tions industry to be in the top three with regard to growth 
rate of its output. The impact of the industry upon the 


economy must be considered to carry with it a multiplying 


factor relating to its catalytic action on the Canadian economy. 
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DESCRIPTION OF THE INDUSTRY BY SECTORS 


IveebasiSetOr Giassitication. and Description - Two cate- 


Sories, A. 6, are detined. “A” is that part of the 
manufacturing industry which is most apt to be directly 
affected by telecommmication policy. "B'' category groups 
manufacturing establishments whose products, while not 
usually directly affected by telecommmications policy, are 
heavily influenced by such policy as a result of direct 
relationships with the primary category products. 
A Category: Telephone and Telegraph 
Radio Communications 
Radio and Television Broadcast 
and Distribution Equipment 
B Category: Radio and Television Receivers 

Telecommunications Wire and Cable 

Electronic Computers and Peripherals 
Descriptions of equipment types within these categories and 
groups closely follow the breakdown used in the Industry 
Commodity Classification now being considered by the Dominion 
Bureau of Statistics (DBS). Sources for the names of manu- 
facturers listed as representative have been extracted from 
DBS annual census of manufacturers, the Electronic Industries 
Association of Canada (EIAC) and the Department of Industry, 


Trade and Commerce. 
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Industry statistics available through DBS publications are 
rarely in the specific format required for this type of 
analysis and figures quoted herein result from re-groupings 


of DBS figures modified by IT & C figures in some instances. 


23 


2. Telephone and Telegraph Equipment Sector - includes 


telephone sets, switchboards, private branch exchanges, 
teleprinters, line amplifiers, jack fields, central office 
switching equipment, regenerative repeaters, fault location 
equipment, broadcast routing equipment, multiplex and carrier 
equipment for open wire, cable, radio and power lines. 


Employment: 18,200 


YEAR FACTORY SHIPMENTS IMPORTS EXPORTS 
($ MILLIONS) ($ MILLIONS) ($ MILLIONS) 
1961 87.8 aN oR) 4.5 
1962 1OSe 1 ae eal) Bed 
1963 117.4 24.1 8.8 
1964 Paresh) 24.7 109 
1965 eee assy) 14.3 
1966 186.4 DU LOE 
1967 Epes) 36.0 LOG 
1968 Sook 48.5 


Companies: Manufacturing activity, in this sector is under- 

taken principally but not exclusively by the following 

companies: 
a) Dominant companies: Northern Electric Company Limited 
and Automatic Electric Ltd. Together these firms account 
for more than 70 per cent of the current sector manufacturing acti- 
vity. Although Automatic Electric - Lenkurt manufacturing 
activities far exceed those of the firms listed under b), 
its activities are considerably less important than 


those of Northern Electric. 


ave 
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b) Other firms: AEI Telecommmications (Canada) Ltd., 
Brown Boveri (Canada) Ltd., Collins Radio Company of 
Canada Ltd., Farinon Electric of Canada Ltd., ITT (Canada) 
Ltd. , Northern Radio Manufacturing Co. Ltd., and Radio 
Engineering Products Ltd., Philips Electronics Industries 
Ltd. 

pecton Features: 

- Extensive dominance of manufacturing activity by member 
companies of the "verticals". 

- Dominant firms responsible for very great percentage of 
export activity. 

- Telegraph equipment sector is a very minor part of overall 
sector in factory shipments and exports but practically 
equal to telephone equipment sector in imports. 

- For most firms listed as "other firms'' equipment manufac- 
tured for this sector represents a relatively minor portion 
of overall company manufacturing activity. 

- Systems engineering capabilities are normally required of 
manufacturers as most sales are planned, systems engineered, 
manufactured, installed and tested before ''turning over the 
key'' to the customer. The value of this systems engineering, 
installation and commissioning tests, which sometimes can 
run as high as 20 per cent - 30 per cent of manufactured equipment 


sales, is not included in the sector statistics. 
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3. Radio Communications Equipment Sector - Includes point- 
to-point, line of sight, scatter, Very Low Frequency (VLF), 


Low Frequency (LF), High Frequency (HF), Very High Frequency 
(VHF) , Ultra High Frequency (UHF), microwave, portable, trans- 
portable, vehicular, space borne (satellites), air borne, ship 
borne radio commmication transmitting and receiving equipment 
for commercial and military uses; earth stations; communica- 
tions antenna; control and telemetering equipment. 


Employment: 5,200 


YEAR FACTORY SHIPMENTS IMPORTS EXPORTS 
($ MILLIONS) ($ MILLIONS) ($ MILLIONS) 
1961 RS IZ N.A. 
1962 Fare | eg N.A. 
105 Deed 12.6 raga) 
1964 Ziel 9.8 4.1 
1965 32.0 10.0 aa) 
1966 9028 iS. 0 6.6 
1967 57.0 oe 1230* 
1968 24.0 i Reh hy 


Companies: Manufacturing activity, as defined above is under- 

taken principally but not exclusively by the following companies: 
a) Dominant companies: Canadian Marconi Company, Collins 
Radio Co. of Canada Ltd., Lenkurt Electric of Canada Ltd., 
Northern Electric Co. Ltd., RCA Ltd., Canadian General Electric 
Company Ltd. and Canadian Motorola Electronics Ltd. Together, 
these firms are responsible for 70 per cent of the current sector 
manufacturing activity. 

* Certain manufacturers export under DBS Export Category 634-99. 


It was impossible to make the appropriate extracts to supplement 
these numbers. 
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b) Other firms: Andrew Antenna Co. Ltd., Farinon Electric 
of Canada Ltd., ITT Canada Ltd., Raytheon Canada Ltd., TMC 
(Canada) Ltd., Philips Electronic Industries Ltd., Pye 
Electronics Ltd., International Systcoms,and at least 10 
other firms active in manufacturing some of the sector's 
products, but as a minor portion of their overall activity. 

Sector Features: 

- Again, systems engineering capabilities are required of manu- 
facturers in the microwave line of sight and earth station 
activity areas. These activities dominate this manufacturing 
sector but systems engineering plus installation and testing 
costs between 5 and 30 per cent of equipment manufacturing sales are 
not retlected in the statistical description. 

- Land mobile equipment manufacturing is comparable in size to 
the foregoing activity but DBS figures do not permit a quan- 
titative breakout. 

- In order of decreasing amounts of manufacturing activity the 
following sub-sectors are also identifiable - 

airborne HF, VHF and UHF equipment; 
HF, VHF and UHF land and marine radio equipment 
communications antenna equipment 
control and telemetering equipment 
other radio communication equipment as defined 
under ''Equipment Manufactured"'. 
- The degree of export activity closely follows that of manu- 


facturing activity. 
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4. Television and Radio Broadcast and Distribution 

Equipment - Includes AM, FM and TV Broadcasting transmitters 
and distribution equipment; audio and video studio equipment; 
CATV and CCTV equipment (other than monitors, wire and cable), 
including educational television equipment. 


Employment: 1200 


YEAR FACTORY SHIPMENTS IMPORTS EXPORTS 
($ MILLIONS) ($ MILLIONS) ($ MILLIONS) 
1961 Bed Dak N.A. 
1962 5.4 aoe N.A. 
1963 Se sce! N.A. 
1964 ie Sar N.A. 
1965 10.4 yo 0 
1966 15.8 18.8 ial) 
1967 1059 14.2 548 
1968 13.4 5.8 


Companies: Manufacturing activity as defined above is under- 
taken principally but not exclusively by the following firms: 
a) Dominant firms: Canadian General Electric Co. Ltd. and 
RCA Ltd., together with Central Dynamics Limited and Cascade 
Electronics Ltd. and McCurdy Radio Industries Limited these 
firms are responsible for better than 70 per cent of current 
manufacturing activity. 
b) Other firms: Benco Television Associates Ltd., Collins 
Radio Co. of Canada Ltd., Richmond Hill Laboratories, General 
Instrument of Canada Ltd. 
Sector Features: 
- Manufacturing activity is sporadic and highly dependent on 
Canadian Radio-Television Commission approval of broadcasting 


licenses. 


- 
epi suctrsais te etd ach sth 

mip eri eeaninet VT ad ih 2 

an ee Oe? wally fos Ole foe 

ee ia Ae Gee cart See] 7 


thei ee lebhtey 


ives baile w ytistiat siti 7 ES Lies a! | 

ews! tid) of erhalten 
rtsaell! toreess meliaos) tapes 

i) Copenh fete ate eiieges 2. 

tysial) strpeckat otal writ lols a 
- to tien thy OT cat seeded oath lel aera 
sonata etter 

Lr) coment tialele? come = | 
motel Do hee Sahara 


28 


- Technology, with the minor exceptions of a few Canadian 
firms, is largely imported from the U.S. through parent- 
subsidiary relationships and the adoption of U.S. standards. 

- Approximately 80 per cent imports and exnorts are from and 


to the U.S. 
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5. Television and Radio Receivers, Domestic - Includes AM, 
FM multiband, domestic portable and car radio broadcast 
receivers; television receivers; combinations of radio and 


television receivers. 


Employment: 7,000 


YEAR FACTORY SHIPMENTS IMPORTS EXPORTS 
($ MILLIONS) ($ MILLIONS) ($ MILLIONS) 
1961 Get L659 Zn) 
1962 107.4 Wao Delo 
1963 A ier, 14.6 6.3 
1964 128.6 S22 toh 
1965 132.4 24.0 S23 
1966 162.8 50.5 4 Ores 
1967 165.4 49.4 24.0 
1968 ooo 29.0 


Companies: Manufacturing activity, as defined above is under- 

taken principally although not exclusively by the following 

companies: Canadian Admiral Corporation Ltd., Canadian General 

Electric, Canadian Westinghouse Co. Ltd., Clairtone Sound Cor- 

poration Ltd., Fleetwood Corporation Ltd., Philco-Ford (Canada) 

Ltd., Philips Electronics Industrial Ltd., RCA Limited, Electro- 

home Limited, Canadian Motorola Electronics Ltd. 

Sector Features 

- Unlike previously discussed sectors, there exists no overall 
dominance by a small group of firms. 

- There has been a rapid growth in imports from the United States 
and Japan; especially in television receivers with small 


screens. 
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- Export gains are attributable, almost exclusively, to car 
radio specialization as a result of the Auto-Pact. Exports 
of television sets have been decreasing for the past three 


years. 


6. 


pe 


Telecommunications Wire and Cable - Includes manu- 


facturers of exchange, toll and entrance telephone cables; 


Swit 
tele 
wire 


Empl 


YEAR 


TOL 
1962 
1963 
1964 
1965 
1966 
TS O47 
1968 


chboard wires, drop wires and other telephone wire; 
vision and radio wire and cable; annunciator and office 
and ‘cable, Signal and control cables. 


oyment: 3000 


FACTORY SHIPMENTS IMPORTS EXPORTS 
($ MILLIONS) ($ MILLIONS) ($ MILLIONS) 
46.1 Zag ges, 
48.9 1h he 230 
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Companies: Manufacturing activity, as defined above is 


unde 


POL 


rlaken principally, aithough not exclusively, by the 
owing companies: 

a) Dominant companies: Canada Wire and Cable Company 
ite. Noranca Mines), Northern Electric Co. Ltd. (Bell 
Canadaymeundsrhitiips Cables Ltd... These firms: are respon- 
SsLule 1Or well over /0 per cent of current sector 
manufacturing activity. The manufacturing activity at 
Canada Wire and Cable and at Phillips Cables ltd. far 
exceeds that maintained in the firms listed under 

"other firms" but is considerably below that maintained 


at Northern Electric. 
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b) Other firms: Andrew Antenna Co. Ltd., Canadian 
General Electric Co. Ltd., Fabricon Manufacturing Ltd., 
General Wire and Cable Ltd., ITT (Canada) Ltd., Pirelli 
Cables, Ltd. 
Sector Features 
- The statements made with reference to Northern Electric's 
predominance in manufacturing activity can also be exten- 
ded to research, development and export activities. 
- Predominant firm associated with large user i.e. Bell of 
Canada. 
- Recently, a substantial number of firms have pooled their 
resources through acquisitions and/or mergers. 
- Availability and price of copper are presently major con- 


eems for this industry. 
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7. Electronic Computers and Related Equipment - Includes 


manufacturers of electronic computers and associated peri- 
pherals such as punched card and paper tape input/output 
equipment, magnetic tape and disk storage devices, line 
printers, key input and display terminals, etc. 


Employment: 10,000 


YEAR FACTORY SHIPMENTS IMPORTS EXPORTS 

($ MILLIONS) ($ MILLIONS) ($ MILLIONS) 
1961 
1962 
1963 Not available 
1964 
1965 40.0 56.6 ae 
1966 60.0 105.1 32.9 
1967 70.0 126.5 44.9 
1968 94.0 PALL 41.4 


Companies: Manufacturing activity, as defined above, is 
undertaken principally but not exclusively by the following 
companies. 
a) Dominant companies: By far the dominant company, 
accounting for at least 70 per cent of manufacturing activity, 
is International Business Machines Inc. 
b) Other companies: Applicon Computer Systems Ltd., 
Computing Devices of Canada, Consolidated Computer 
Services Ltd., Digital Equipment Corporation, Digital Systems 
Associates, Ferranti-Packard Electric, Honeywell Controls 
Ltd., 1.P. Sharp Ltd., Litton Systems (Canada) Ltd., 


Canadian Westinghouse Company Limited. 
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Sector Features 

- There is no production of large central processors, and 
manufacturing activity is primarily directed to the peri- 
pheral equipment area. This has been brought about by 
Canadian industry attempting to keep abreast of technology, 
by developing and marketing peripheral units which are 
not available in general from foreign sources. This acti- 


vity has found a primary market in the U.S. 
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o. Summary Table 


The following table has been extracted from 
individual tables on the preceeding pages and will serve as 


a basis for further discussions on export activities. 


1967 Be eee ments 1967 Exports Per cent 
peneentaat 20t cent of total Per cent of of total 
$millions shipments $millions shipments exports 


Primary Categories 


a) Telephone & 


b) Radio 

Communications} 37.6 
Radio & TV 
Broadcast 

Secondary Categories 

d) Radio & TV Sets } 165.4 
Telecom. Wire 
& Cable 10.0 
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IV FUTURE EXPANSION OF THE COMMUNICATIONS INDUSTRY 
in einere resent Pact — Ihe electronics industry in Canada 
currently directly employs probably 58,000 people. Of 
these, 44,600 at least are employed in telecommunications 
manufacturing. Additionally, there are a large number of 
installation and service technicians working either with 
manufacturers, distributors and dealers, or independently 
to maintain electronic products. Of these, probably at 
least 6,000 are supporting the telecommunications manufac- 
turing activity. 

As has been described, primary telecommuni- 
cations equipment has certain custom-made characteristics. 
This means that it is a labour intensive industry, where net 
output per employee is less than that found in other more 
highly mechanized industries. In the past five years producti- 
vity in telecommunications has risen. Exports are increasing 
at a greater rate than imports. While there are many reasons 
for this, increased productivity has to be a basic factor. 

The annual increase in capital investment is 
$30-34 million. According to the EIAC brief of March 1969 
the return on investment for the electronic part of the tele- 
communications industry, after taxes, #s as follows: 

1965 1967 


—— 


Per cent of Sales 3.13 2.15 


es 


Per cent of Invested Capital 10.8% 7.0% 
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By modern corporate standards a return of less than 7.0 per cent 
net On invested Capital 1S not acceptable. Therefore, if 
the trend shown from 1965-7 continued to 1969 the industry 
would now be in a very difficult position from which to 
bid for capital to support expansion programs. 

The future of the industry depends upon 
its capability to expand its facilities and to capture 
larger markets. Tomorrow's sales depend upon yesterday's 
R&D expenditures. According to the EIAC brief Canada cur- 
rently spends about 1.4 per cent of GNP in R&D (or slightly 


less than half of the U.S. rate). 
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2. Basic Industry Trends - Statistics quoted in Part III 
reveal that in the sectors of industry relating to manufac- 
ture of telephone, telegraph, and radio comminication equip- 
ment there has been a dramatic change in the past four years. 
Exports now approach the magnitude of imports, or exceed 
them, instead of the reverse. Canadian export products are 
more and more assuming characteristics suited to world mar- 
kets. On the other hand, exports of radios and television 
receivers have fallen off to a negligible level while imports 
have risen. 

The radio communications and radio (microwave) 
fetay groups reriect differing influences. Currently micro- 
wave products are off the production peak reached during the 
fabrication of the main Trans-Canada networks. On the other 
hand major economic developments in the North centered on oil 
discoveries; the renewed emphasis in basic mineral exploita- 
tion in the Western Provinces, for coking coal and copper 
production to serve the Pacific rim is stimulating the market 
for radio communications, and for microwave equipment. Addi- 
tionally, development of hydro power in more remote parts of 
Canada is sustaining the demand for microwave systems for 
control of hydroelectric grids. The extraordinary demand rate 
for expansion of the telecommunications media - at least 15 per cent 
per annum - has the effect of flattening the peaks and hollows 


in the demand curve for equipment. 
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Procurement by Telesat Canada of its initial 
earth stations and control centre equipment will introduce 
some $20 million in contracts awarded during early 1971. 

It is estimated that an adequate competitive climate can be 
maintained without resorting to bids on a world-wide basis. 
It is expected that six to ten Canadian-based companies will 
compete as prime contractors for the various types of sta- 
tions in this system and that two to five companies will be 
successful in securing prime contracts. It is too early yet 
to assess the effect on the microwave terrestrial systems 
and therefore on the industry, of satellite routings of mes- 
Saveralid boV.Pcracric. 

The "'A'' category industry is expected to continue 
to concentrate on telephone and telegraph equipment. Consid- 
erable advance work is now under way to prepare for large 
scale usage of digital techniques in signal transmission. 

This will affect the manufacture of cables as well as of 
electronic equipment. For many years, paired telephone cable 
has been the most important item, in terms of value and 
volume, supplied by the wire and cable industry. The need 

for wide band transmission requiring coaxial cable is becoming 
more and more evident. While electronic devices will probably 
extend the life of paired cable by increasing its transmission 
capability, the demand for coaxial cable within 10 or 15 years 


may well overtake that for paired cable. When this occurs the 
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wire and cable industry must be prepared to invest in more 
R&D and new manufacturing facilities. 

New large electronic switching systems are 
now being introduced into the telephone networks and will 
substantially take over sales from electro-mechanical sys- 
tems by the end of the 1970's. Expansion of switching mar- 
kets will continue as system growth, and replacements 
create demand for supply of new switches. 

Terminal equipment for remote accessing of 
computer facilities and memory banks is seen as a bur- 
geoning market. Canadian industry should make a concen- 
traGedteitfortsto enter this field: 

A paper produced by the executive of the IEEE 
in December 1969 15 0f preat interest as it graphically dis- 
cusses electronics industry trends in the U.S. and points 
out two major changes. Firstly, the paper notes a signifi- 
cant reduction in Government buying and also of sales of 
consumer products. Secondly, it notes an increase in sales 
to industry. rfhese changes may be expected in Cafaada as 
well. The development of sales to industry will have far 
reaching results since telecommunications devices and systems 
are used largely to increase the efficiency of the industries 
which they serve. This trend could lead to a different pro- 
duct mix than now exists in the tetecommmications industry, 


and be reflected in the output of the Canadian industry. 
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3. Prognosis From Industry - Industry spokesmen report that 
the growth experienced by the industry during the 1960 decade 


is unlikely to be retained during the 1970's, notwithstanding 
a continued high rate of growth of the world telecommunications 
market, without fairly severe adjustments within the industry 
itself and without further special government incentive assis- 
tance in certain segments. 

The industry contends that continued health of 
the industry is predicated in great part upon achieving a 
deeper penetration in the export field than that attained 
during the 1960's, particularly in the high growth segments 
of telephone and telegraph equipment and radio communications 
equipment. In the face of increasing vigour of competition 
from Japanese, American and European companies, Canadian 
industry realizes that such deeper penetration requires excep- 
tional business planning, covering both the innovative cycle 
attendant with new designs and exploitation of the selected 
international market areas. 

The industry commented favourably upon the 
improvements in the practices and measures of the integrated 
government Department of Industry Trade and Commerce, to assist 
industry in its growth objectives. Spokesmen reported that the 
unfolding pattern of greater government/industry cooperation and 


coordination to attain greater exports through R&D, production, 
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and marketing, provided encouragement and challenge for 
greater reorientation of the industry towards the inter- 
national market, notwithstanding the attendant business 
difficulties. 

Industry considers that government-sponsored 
telecommunication programs, like the Canadian domestic 
satellite system, project a world image of the importance 
that Canada attaches to advances in telecommunications 
technology. Such major advanced domestic programs build 
industry expertise that greatly enhances the ability to 


contend in the international field. 
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4. Expansion of Exports - The development of the Canadian 


telecommunications industry is affected by the size of the 
domestic market, and its hope for greatest expansion rate 
will result from export sales. In addition to helping 
maintain a strong viable domestic industry, export sales 
have the additional salutary benefit of aiding the country's 
balance of payments position. 

Canada's future in the field of telecommuni- 
cation exports will most likely be in the area of large sys- 
tems where we have proved our competitiveness in a number of 
international tenders. These systems consist mainly of 
microwave, multiplex, switching, VHF equipment and cable. 
Export sales of such equipment are often dependent on the 
seller having complete systems capability. Another impor- 
tant factor is the increasing tendency of the purchaser, 
usually a foreign government, or government owned company to 
insist upon the creation of a subsidiary manufacturing plant 
to maintain and expand the system it proposes to purchase. 

Deis, shown in lable Li* that the exports 
of telephone and telegraph equipment, although large in 
terms of total industry exports, represented only 7.5 per cent of 
total telephone and telegraph shipments in 1967. The very 
large domestic market of over $250 million, forms a sound 
base to bring about much greater exploitation of the interna- 


tional market. The 1968 exports of $48.5 million illustrate 
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that this growth potential is beginning to be realized 
in part. As previously described, telephone and tele- 
graph equipment manufacture is dominated in Canada by 
Northern Electric and Automatic Electric, both vertic- 
ally integrated companies. Northern Electric, with its 
additional strength as a prime Canadian supplier of 
wire and cable, is in a favourable position to give 
stronger contention in the international market against 
foreign vertically integrated companies. Potential 
markets in this and other areas are illustrated in Table 
Lit on: page .50.. 

In the sector for radio communications, 
the exports rose from zero in 1962 to a level of almost 
$19 million in 1968, indicating an acceptance of Canadian 
communications technology and ability to start successful 
international marketing. The majority of exports in radio 
communications has been in the field of microwave radio 
systems, often performed on a turn-key basis, This seg- 
ment of radio commmications exports is shared by Northern 
Electric, RCA Limited, Lenkurt Electric of Canada and 
Collins Radio of Canada. In the past two years, satellite 
earth stations have arisen as an item of major export 
potential. 

Two major conditions for higher exports of 


telecommunications equipment are a reasonable domestic base, 
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which Canada has, and a forward research and development 
program aimed at higher performance, lower costs and 
faster production cycle. The fast growing evolution 
towards digital communications will require a large deve- 
lopment investment in order for the industry to hold and 
improve its position in the international market. Other 
conditions for higher exports of telecommunications equip- 
ment are greatly improved marketing methods and practices, 
and greater degree of vertical integration such that an 
entire foreign telecommunications project can be carried 
out on a turn-key basis directly by the industry. The mar- 
keting expense is predicted to grow, at least by more than 
30 per cent in order to compete effectively with American and 
European telecommunication companies. The prognosis is 
that larger and fewer companies in the world will handle 
the majority of world sales of telecommunications equipment. 
Acquisitions, grouping and pooling arrange- 
ments, including consortia bidding or business mergers, all 
within government sanctions, and preferably with government 
influence and/or encouragement, would appear necessary in 
order to enable the industry to offer a complete integrated 
"pnackage'' of telephone and telegraph equipment and radio 
communications equipment. Limiting effective consolidation 
is the possibility of conflict of interest between parent 


and subsidiary firms operating in a multi-national strategy. 
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Without an appropriate degree of such con- 
solidation of the industry for these two product lines, 
the non-integrated companies will face strong competition 
from new industries in the developing nations (e.g. Israel) 
and the eastern block countries (e.g. Czechoslovakia, 
Yugoslavia); and the two Canadian vertically integrated 
companies might well be unable to attain adequate strength 
in the broader product front for a required degree of mar- 
ket penetration ahead of American and European competition. 
Such industry consolidation has, and is, taking place in 
the United States and Europe. Canadian industry has a 
unique opportunity for strengthening in this regard, by 
using developed Canadian capabilities before there is 
any further capture by American and European enterprise. 

Expanded exports of radio and TV sets has 
limited potential, largely because most foreign countries 
have, or will initiate, domestic production. Supply of 
kits has been appreciable and could well be increased 
again, often as a part of a complete telecommunication 


turn-key package. 
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TABLE 1 - OWNERSHIP 


COMPANY 


A.E.I. Telecommunications (Canada) Ltd. 


Ainslie Antenna Co. Ltd. 

Andrew Antenna Co. Ltd. 

Applicon 

Automatic Electric (Canada) Ltd. 

Beaconing Optical Precision 

Benco Television Associates Ltd. 

Boston Insulated Wire and Cable 

Brown Boveri (Canada) Ltd. 

Burroughs Mfg. 

Canada Wire and Cable 

Canadian Admiral Corporation 

Canadian Bridge Division of 
Hawker Industries Ltd. 

Canadian General Electric 

Canadian Marconi Company 

Canadian Motorola Electronics Ltd. 

Canadian Westinghouse 

Cascade Electronics Limited 

Central Dynamics Ltd. 

Clairtone Sound Corporation 

Collins Radio Co. of Ganada, Ltd. 


Computing Devices of Canada Limited 


CANADIAN 
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TABLE I (Cont'd) 


COMPANY 


Digital Systems Associates 

Digital Equipment Corporation 

Electrohome 

BSE. Limited 

Farinon Electric of Canada Ltd. 

Ferranti-Packard Electric Limited 

Fleetwood Corp. 

General Instrument of Canada Ltd. 

Heron Cable Industries 

Hermes 

Honeywell 

IBM Canada Ltd. 

International Systcoms 

LP, snarp 

ITT Canada Limited Communications 
Division 

KA-ME-CO Automation Electronics Ltd. 

Leigh Enstruments Ltd. 

Lenkurt Electric Co. of Canada, Ltd. 

Marsland Engineering Limited 

McCurdy Radio Industries Ltd. 

Mond Electronics 

Northern Electric Co. Ltd. 

Northern Radio Mfg. Co. Ltd. 


Philco-Ford of Canada Ltd. 
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TABLE I (Cont'd) 


COMPANY 


Philips Electronics Industries Ltd. 
Phillips Cables 

Pye Electronics Ltd. 

Pirelli Cables 

Pylon Electronic Development Company Ltd. 
Radio Engineering Products Ltd. 
Raytheon Canada Ltd. 

RGAMbtd: 

RACAL (Canada) Ltd. 

Richmond Hill Laboratories 

Sea Breeze Products 

Sinclair Radio Laboratories Ltd. 
Spilsbury and Tindall Sales Ltd. 
T-Scan Limited 

Topping Electronics 

TMC (Canada) Ltd. 

Universal Wire and Cable 


Western Electronic Systems Company Ltd. 
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Telecommission Study 2(h) 
ih introduction 


In July 1969 the Canadian Radio Technical Planning 
Board was invited to undertake the major responsibility for the 
industry part of Telecommission Study 2(h). In addition to 
C.R.T.P.B. sponsor members, it was agreed that various non- 
member organizations would be invited to participate in order 
to make the study truly representative of the communication 
industry thinking in Canada. 


2. Canadian Radio Technical Planning Board 


The C.R.T.P.B. was established in 1944 for the purpose 
of giving advice and making recommendations to the Government 
concerning the development and regulation of radio services in 
Canada. Its function is to represent the interests of users, 
manufacturers and other organizations directly involved with tele- 
communications in Canada and to develop studies, investigations, 
recommendations, standards and specifications relating to radio 
services as may be required. 


The 22 members of the Planning Board are called 
sponsor members who are generally national non-profit associations 
of commercial companies both operating and manufacturing, tech- 
nical societies or other bodies concerned with the technical use 
of radio systems in Canada. The Board consists of representatives 
of the sponsor organizations, with a President, Immediate Past 
President, Vice-Presidents, Executive Committee, General Council, 
Standing and Ad Hoc Committees and a Secretary-Manager. It main- 
tains an office at 880 Lady Ellen Place, Ottawa, which is open 
three days per week (Tuesday, Wednesday and Thursday). 


Sponsor Members of C.R.T.P.B. 


American Radio Relay League (Canadian Division) 
Association of Municipal Electrical Utilities of Ontario 
Canadian Association of Broadcasters 

Canadian Association of Broadcast Consultants 
Canadian Association of Chiefs of Police 
Canadian Broadcasting Corporation 

The Canadian Education Association 

The Canadian Electrical Association 

Canadian Electrical Manufacturers Association 
Canadian Overseas Telecommunication Corporation 
Canadian Trucking Association 

Dominion Marine Association 

Electronic Industries Association of Canada 
Engineering Institute of Canada 

Institute of Electrical and Electronic Engineers 
Canadian Cable Television Association 

Ontario Department of Education 

Ontario Provincial Police 

The Railway Association of Canada 

Royal Canadian Mounted Police 

The Telephone Association of Canada 


Western Canada Telecommunications Council 
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3. Steering Committee 


In September 1969 a Steering Committee under the chair- 
manship of J.C.R. Punchard, President of C.R.T.P.B., was established. 
It consisted of representatives of interested C.R.T.P.B. sponsor 
members and a number of non-member organizations. Terms of reference 
were formulated by this committee on September 17th in Ottawa and 
it was decided to circulate a questionnaire to interested parties 
before determining the manner in which this committee would be 
organized to carry out this study. 


J.C.R. Punchard 


G. Bedingham C.R.T.P.B. (Committee Chairman) 

G.G. Bleiler Canadian Trucking Association 

C.J. Bridgland Railway Association of Canada 

R.O. Cahoon GTB eC. 

W.A. Caton Canadian Association of Broadcasters 
A.P. Davis Canadian Electrical Association 

N.B. Eaton American Radio Relay League - Canadian Division 
A.T. Foss Ontario Provincial Police 

E.H. Hayes Engineering Institute of Canada 

T.E. Hervieux Telephone Association of Canada 

W.J. Huget Ba tink. 

G. Long s Canadian Association of Chiefs of Police 
J.M. McNichol Canadian Petroleum Association * 
P.M.M. Norman Telesat Canada ti 
R.W. Norman Airtel Ltd. - 
H.M. Reid Electronic Industries Association 
I.M. Saunders Repcatlel « 

F.G. Stiles C.R.T.P.B. (Committee Chairman) 

Bk. Tupper West Coast Telecommunications Council 
J.C. Wilson Telephone Association of Canada 

H.E. Parsons Secretary—-Manager -— C.R.T.P.B. 

V. Lee Chong Dept. of Communications * 

G.P. Dunn Dept. of Communications * 

J.C. MacIver Dept. of Transport * 

B.J. McIntyre Dept. of Transport * 

G.H. Stewart Dept. of Communications * 

Gol. Taylor Dept. of Transport « 

W.J. Wilson Dept. of Communications * 


Membership of Committee 


Chairman 


plus mailing to 


P.G. Bowers Ontario Dept. of Education 

T.C. Cunningham - Air Canada * 

KJ: Easton Canadian Cable Television Association 

R.M. Hay - Railway Association of Canada 

H.W. Jackson Canadian Education Association 

C.A. Morrison Air Transport Association * 

N. Redsell Association cf Municipal Electrical Utilities 
of Ontario 

G. Warden Canadian Pacific Airlines * 


R.W. Wilson 


CoR.T.P.B. (Committee Chairman) 
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T.M. Mimee - Electronic Industries Association 

Gy) Hares - Electronic Industries Association 
RR... Santo = C.R.T.P.B. (Committee Chairman) 

D.J. Willows - Canadian Electrical Manufacturers Association 
J. Loader - Canadian Cable Television Association 
I. Switzer - Canadian Cable Television Association 
W.E. Evans - Canadian Cable Television Association 
A.W. Perser - Airtel Ltd, = 

L.F. Bresolin - Canadian Gas Association * 

G. English - West Coast Communications Council 
B.W. Cosman - Telephone Association of Canada 

C.R. McFarlane - Dept. of National Defence * 

ES. Loewe bL = Dept. of, Transport x 


* Non Members of C.R.T.P.B. 


4. Terms of Reference 


(i) 


(ii) 


CET) 


(iv) 


(v) 


(vi) 


to study and record present allocations and methods of 
allocation of the frequency spectrum to the various radio 
services with a view to determining conditions of crowding, 
interference, availability and actual use. 


to study in depth the technical problems concerning the use 
of the radio spectrum. 


to determine how technological advances may best be applied 
to increasing the efficient use of the spectrum with due 
regard to the relationship between equipment costs and 
performance. 


to determine future needs and priorities for frequency 
assignments and to make recommendations concerning future 
apportionment of the spectrum to the various radio services. 


to make recommendations concerning methods of spectrum 
management, possibly on a geographical basis, as an improve- 
ment over the older method of spectrum administration. 


to undertake some study of the economic worth of the spectrum 
to Canadians and of costs involved in particular kinds of 
services with a view to recommending economic factors to be 
taken into account in the allocation of bands to services 

and the assignment of frequencies to stations. 


5. Questionnaire 


(1) 


(2) 


(3) 


Where are we now with regard to the use of the Radio 
Frequency Spectrum? 


What are the current problems concerning use ut the 
Spectrum? 


What will your future needs be for frequency assiynments 
for the various radio services? 


tape: Aeky Sue oe 


ae ‘Laxssoag? Wale a J 


(4) What current developments in technology will affect the 
allocation and use of the Spectrum? 


(5) How should new technology be applied to the use of the 
Spectrum? 


(6) What principle should be followed in Spectrum Management 
to ensure meeting future requirements? 


After a review of the questionnaire answers by an ad hoc 
collating committee on November 12, 1969, a plan was drawn up for 
carrying out this study under five task forces. ‘This plan was 
presented to the second meeting of the Steering Committee on 
November 26, 1969, and was modified to four task forces, as follows: 


6. Task Forces 
(1) Broadcast Service Task Force -- Chairman, R.E. Santo, C.B.C. 


(2) Land, Air, Marine, Mobile and Associated Fixed Services 
Task Force -- Chairman, G. Bedingham, Canadian Motorola. 


(3) Microwave Task Force -~ Chairman, R.W. Wilson, Maritime 
Telegraph and Telephone Company Limited. 


(4) Other Services Task Force -- Chairman, E.B. Powell, D.O.T.* 


*Mr. Powell was unable to continue as Chairman due to 
absence from Ottawa on government business. His place was 
taken by Mr. T.E. Devey of the Department of Communications 
and more latterly by Mr. G.H. Hauch, representing the 
Telephone Association of Canada. 


The Chairmen of these task forces used the technical 
representation on the Broadcast, Television, Land Fixed and Mobile, 
Maritime, and Radio Relay Committees of the C.R.T.P.B. augmented 
by representatives from many other non-member associations and 
companies, such as Canadian Gas Association, Canadian Petroleum 
Association, Air Canada, Department of Transport, Department of 
Defence, etc. The names of the contributors are shown in the 
reports of each of the task forces. 


The reports of the four task force studies are contained 
in the accompanying Part II volume. This volume was compiled by 
the C.R.T.P.B. office, but no attempt was made to edit the reports 
received from the task force Chairmen. The C.R.T.P.B. in no way 
claims that these studies are complete or unanimous. The industry 
believes that the task of re-appraising the management of the 


frequency spectrum is a long and onerous one and that onl: | road 
brush treatment of this subject could be accomplished wit! ‘:. the 
very short time frame of about 10 months. The industry believes 


that the Department of Communications should give serious thought 
to requesting that this particular telecommission study be con- 
tinued, although at a more relaxed pace, over the next few vears. 


wien a 
i moriamgers 


a 


i 


® 
iol 


: 
—) 
e 


id a 
Lae vv 
: . 


tk 


6. 


Due to a misunderstanding the Other Services Task Force 
confined their deliberations to the frequency bands below 30MHz. 
In so doing, no consideration was given to radar, navigational aids, 
diathermy, or industrial processing equipment, most of which 
operates above 30MHz. This represents a definite gap in the 
information provided. We believe this steering committee should 
be asked to set up further ad hoc groups to deal with this. 


Because it is not possible to obtain unanimous opinion 
on many aspects of spectrum management, the four sections prepared 
by the task forces have been reviewed by the sponsor members of 
Cohvives bead sol irthe: Other contributing organizations. “Their 
final comments and observations on the study are contained within 
this:volumes (Part 1) 
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Summary or Recommendations and Conclusions 


Each task force report contains a series of recommendations 
which are summarized here for convenience. For more detail see 
particular wtexts. |Party? of the C.R.1.P.B. Report. 


1. Broadcast Task Force — Summary of Recommendations and Conclusions 

(a) Frequency Allocation 

The allocation and method of assignment of frequencies for 
broadcasting services in Canada have followed a planned approach 
on the national and international levels. Flexibility in 
allocation engineering criteria in Canada has resulted in more 
efficient use of VHF television and AM broadcast bands. 
(b) Receiver Performance 

Improvement in receiver performance is required to accommo- 
date the increase in the number of transmitters and the use of 
receivers in cable systems. It is recommended that a reduction 
of the excise tax be made an incentive to offset the increased 


cost of improved receiver performance. 


Increased effort should be made to use existing regulatory 
powers to reduce or at least control steadily increasing 
electrical noise levels. 

(c) Application of Technological Advances 


Spectrum usage would be made more efficient by: 


(a) improving "operating" selectivity and intermodulation 
characteristics of receivers. 


(b) use of single sideband in short-wave broadcasting. 


(c) use of space satellites to make broadcast service 
available to remote parts of the country. 


(d) introduction of channel searching and digital 
language techniques in the VHF spectrum. 


(e) multiplexing of FM channels and TV sound channels. 


(f£) development and implementation of improved technical 
standards for cable TV systems. 


(g) use of cable transmission as an alternative for TV 
broadcasting in urban areas. 
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(d) 


(e) 


(£) 


Future Apportionment of Spectrum 


AM Channels -~ Saturation of available channels has nearly 
been reached in the larger cities. Improved channel availa- 
bility will require a new approach. See Section (e). 


Television -- Under present allocation rules, available VHF 
and UHF channels vary from 4 to 13 per urban area. The 
minimum needs per bilingual city are 2 English, 2 French and 
2 educational programs, a total of six. 


FM -— Since all available FM channels have been put in service 
in the larger cities, there would be a shortage of channels 

if FM output is made mass~appeal programming with advertising 
potential. 


Auxiliary Services -- Dedicated channels for studio-to-trans-— 
mitter links, standby, and outside broadcasts should be pro- 
vided to each station. Licensees in the VHF communication 
bands should be required to exercise circuit discipline in 
technical standards and usage. 


Spectrum Management 
AM -- Consider voluntary reassignments in the AM band. 


FM -- FM allocations should be studied with the objective of 
avoiding allocations which interfere with television channel 6. 


Auxiliary Services -- Consideration should be given to sharing 
rather than duplicating services in the VHF band. Use of 
digital information for some communication (e.g. dispatching) 
should be considered. 


Economic Worth of Spectrum 


The physical worth of the spectrum appears to be: 


Radio (AM) $255 million per MHz per annum 
Radio (AM & FM) $12.8 million per MHz per annum 
Television $ 4.9 million per MHz per annum 


Methods of measuring the social value of programs have not yet 
been developed. 


Land, Air, Marine, Mobiie and Associated Fixed Services 
Task Force -- Summary of Recommendations and Conclusions 


(1) The continued growth of land mobile services as a result 
of its vast economic and social benefits, can be expected to 
result in an acute shortage of channels by about the year 
1980. To meet future needs these channels would be most 
logically provided as part of an overall North American Plan 
by re-allocation from broadcasting channels, for example, 

TV channels 14-20. Considerable spectrum space is wasted due 
to low efficiency systems. 


(2) Within the scope of such a plan there should be maximum 
flexibility in spectrum allocation to encourage maximum usage 
of spectrum. 


(3) Manufacturers should not be pressured to develop increas- 
ingly sophisticated and expensive means to accommodate more 
users until such time as low efficiency systems such as radar, 
FM and TV broadcasting have matched up to the standards being 
achieved in land mobile, HF point-to-point and AM broadcasting 
services, for example. 


(4) Pollution is restricting efficient use of the spectrum. 


(5) The radio frequency spectrum should be reserved primarily 
for those requirements that may not be practical over other 
means. 


(6) In order to speed up licence applications some form of 
pre-processing of frequencies and stream lining of procedure 
appears to be needed. 


(7) A price should not be put on use of spectrum, as a prime 
consideration. 


(8) When there is a shortage of spectrum, priority in the 
allocation of frequencies should be given to services essential 
to the public interest, 


(9) Users should be free to choose between leased and privately 
owned facilities. 


(10) . Licences should normally be granted for'a definite term, 
preferably corresponding to the period over which radio plant 
is amortized. In any case the applicant should be made aware 
of any plans which would unusually limit life expectations. 


(11) Telephone companies should offer some form of inter- 
connection to the public telephone network on : ar 
agreeable basis and at readily ascertainable rate:.* 
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(12) 


(13) 


(14) 


(15) 


(16) 


(17) 


(18) 


LO 


(a) Modifications to DOC equipment standards specifications 
are necessary. 


(b) Policy level conferences between DOC, EIA, and CRTPB 
are recommended to re-define the philosophy and policy 
of equipment technical specifications.* 


With increasing diversity of users for mobile communications, 
user groups representing specific industries or public 
safety organizations should be encouraged to participate 

in the activities of the CRIPB. 


With a new creative role for DOC for the future, increasing 

time should be spent with specific user organizations across 

the country to determine the particular uses of the spectrum 

and system concepts which will promote efficiency and 
productivity. There should be additionally increasing efforts 
in working with EIAC in paving the way for the new technological 
developments of the future. 


Increasing uniformity of technical standards among the various 
radio services is encouraged. 


There should be flexibility to accommodate new technology 
and needs. 


There is a need for spectrum space outside the mobile bands 
for low capacity (up to 60 voice channels) point-to-point 
systems in an area not subject to ISM interference. 


It is important to recognize, that looking at the entire 
spectrum, there is an allocation problem upon us rather than 
a spectrum shortage problem for the next decade or more. 

It is the Task Force's position that this simple fact renders 
proposals for charging for use of the spectrum undesirable. 
Use of the radio spectrum, a natural resource, should be en- 
couraged to the benefit of the country. 


*Consensus opinion on these two items only. 


didn 


3. Microwave Task Force -- Summary of Recommendations and 
Conclusions 


(1) To date there has been no shortage of spectrum space for 
microwave systems above 1000 MHz in Canada. 


(2) Spectrum saturation will occur in urban areas in the near 
future. Good spectrum management will require close co- 
operation by the regulating authorities, users and 
manufacturers. 


(3) A permanent committee should be established by the C.R.T.P.B. 
to analyze growth trends in microwave systems, and general 
problems with respect to microwave system spectrum manage- 
ment. This committee would be representative of users 
and manufacturers and would arrive at recommendations for 
processing to Department of Communications through the 
normal C.R.T.P.B. procedures. 


(4) A procedure should be established by the Department of 
Communications to provide for the collection of spectrum 
usage data and its publication on a continuing basis. 
This would form the basis for forecasting the growth of 
spectrum usage in Canada. 


(5) The present Department of Communications procedure of 
frequency allocation based on capacity and performance 
requirements should be retained. The allocation of 
complete frequency bands exclusively to specific classes 
of users is not recommended. 


(6) All Canadian non-standard frequency plans in use should 
be identified by the Department of Communications and 
analyzed to determine if they are affecting new growth. 
Extensions to a non-standard plan should not be considered 
except under unusual circumstances. 


(7) The Department of Communications should establish a 
procedure to review, at time of license renewal, or other 
convenient interval, actual circuit usage of an RF 
channel, as compared with initial forecast of usage. 


(8) Prior to the adoption of a policy or regulation, 
licensees or other interested persons should be afforded 
a reasonable opportunity to make representations where 
such policies and regulations affect use of the radio 
spectrum. 


(9) The committee considers the C.R.T.P.B. to be an effective 
liaison body between the regulatory body (Department of 
Communications) and the users and manufacturers. It 
believes that this liaison should be strengthened. 


(10) It is recommended that no attempt be made to place a 
dollar value on the spectrum. Variation of license fees 


related to usage (e.g. power, bandwidth and other 
indicators) seems to be the most practical means for 
encouraging efficient use of spectrum. 
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4. Other Services Task Force -- Summary of Principal Findings and 
Recommendations 
(1) The Committee finds that frequency assignment records of 


(2) 


(3) 


(5) 


(6) 


the radio spectrum below 30 MHz do not represent true 
occupancy or use, Statistics on this are not known. 
Nonetheless, assuming all recorded assignments are in 
use, the spectrum below 30 MHz is not congested except in 
discrete slots and special situations. Utilization below 
30 MHz appears to be increasing at the rate of about 

10% a year. 


The Committee recommends that the DOC determine, on a 
continuing basis, accurate statistics on spectrum 
occupancy and use below 30 MHz, since this data is pre- 
requisite to management of these bands. 


The Committee finds that the present priorities identi- 
fied by the International Telecommunications Union table 
of allocations are satisfactory but recommends that 
licensing be permitted in Canada on both a shared service 
and a geographical (regional) basis wherever it can be 
shown that no interference will result. 


The Committee finds that systems engineering below 30 MHz 
is generally weak and recommends that this be corrected 
by wider distribution of related information to the user 
public, and the introduction of a requirement for an 
appropriate system engineering brief to cover these 
services and, with respect to specific technology, recom- 
mends that the transition to single sideband hardware be 
accelerated. 


The Committee finds that present spectrum management seems 
to emphasize the equipment radio standards specification 
and recommends that, wnile this aspect must always pertain, 
other elements of the science of spectrum management must 
be employed in appropriate ratio. 


The Committee finds that the ievel of man-made noise is 
steadily increasing and recommends that this situation be 
watched closely so that additional control can be implem- 
ented if and when this becomes necessary. 


The Committee finds that the present license term (years to 
renewal) bears no formal relationship to the applicant's 
system proposal and investment in plant and recommends 

fiat this situation be corrected. 
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(7) 


(8) 


(9) 


(10) 


The Committee finds that while it could identify instances 
where the spectrum does have considerable material value, 
it was unable to develop an economic formula appropriate 
to every case and to the spectrum as a whole. 


The Committee finds that the radio spectrum is a National 
resource belonging to all Canadians who, consequently, have 
the right to know Government spectrum policy and the 
obligation to participate in its formulation. 


The Committee recommends that the Minister of Communications 
continue to be the public custodian of this National resource 
with primary responsibility for the formulation of policies 
relating to management of the radio spectrum in Canada. 


The Committee finds that the flow of information between 
the spectrum managers, the technologists, and the end 
users is somewhat archaic and inhibiting and recommends 
that these activities be modernized as quickly as possible. 


The Committee finds that the need for modern below 30 MHz 
hardware and systems suitable for the Canadian North is 
not being fully met and recommends that Canada exploit 
this unique opportunity for world prominence in Northern 
telecommunications science. 
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Telecommission Study 2(h) Re-Appraisal of the Present 
Management of the Frequency Spectrum 


July 1970 


President's Remarks 


J.C.R. Punchard 


Within the short time span of the Telecommission, 
(less than one year), it is believed that Part II of this study 
conveys a fairly comprehensive picture of the use of the radio 
spectrum in Canada with suggestions for improved spectrum 
Management. By request of the Department of Communications, no 
attempt has been made to go into extensive detail concerning 
actual frequency assignments. The task forces doing this work 
were asked to provide descriptions of existing conditions and 
to discuss principles having a bearing on efficient spectrum 
management. 


Summarizing a 700 page document in a few words is a 
difficult task, but a few comments on the work of each task 
force can probably reveal most of the important issues. 


From a technical standpoint, the regulation of the 
spectrum for AM, FM and TV broadcasting has been well planned, 
allocated and administered. Local spectrum congestion and 
interference are of course present in varying degrees, mainly 
due to rapid growth. It is becoming apparent that receiver 
quality standards have fallen behind transmitter standards. 

The introduction of cable systems between transmitters and 
receivers must inevitably require improvements in receiver 
quality and the imposition of cable quality standards. New 
techniques are available which will improve efficiency of spec- 
trum use for broadcast purposes, but since these require special 
transmitting and receiving equipment, their introduction will be 
quite slow. 


Saturation of available channels for AM, and FM 
broadcasting has nearly been reached in the larger cities. 
Provision of significant increases in the number of stations in 
the next ten to thirty years to match expected population 
growth will call for some radical solutions. The obvious tech- 
nical solution for the conservation of spectrum in urban areas 
is the use of paired cable for radio type (audio) broadcasting 
and coaxial cable for television. The economics involved may 
well be staggering and will undoubtedly be the limiting factor. 
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The physical worth of the use of the spectrum for 
broadcasting can be fairly readily calculated, but methods for 
measuring the true social value of programming are not yet 
available. Research in this area is badly needed before the 
techniques for planning new telecowmunication systems can be 
fully comprehensive by taking into account all of the important 
factors involved. 


The most startling factor in spectrum use has been the 
phenominal growth of mobile services in the last twenty years. 
Every indication points to continued growth and increasing 
pressures for more and more mobile services of many kinds. Since 
such services can only be provided by means of radio, it seems 
obvious that the existing mobile radio bands must be used with 
the utmost efficiency. This will entail the best possible 
spectrum management and improvements in equipment for conservation 
of bandwidth. Much has already been done to minimize bandwidth, 
but complexity and cost is rapidly bringing about a condition of 
minimum return on the investment for development. Within ten to 
twenty years the presently allocated spectrum will become over- 
crowded in many areas and some means must be found to increase 
the amount of spectrum available for mobile services. It is 
of course obvious to look to spectrum now allocated to services 
which couid function, at least in part, through future systems 
which do not use the radio spectrum. Although there are many 
economic, political and technical implications involved, it is 
suggested that serious study be given now by D.0.C. to determine 
the best overall solution to this problem which will be fair 
and equitable to all concerned. 


No discussion of efficiency of spectrum use would be 
complete if it ignored the amount now allocated for military 
purposes. Since Canada’s military forces are declining and 
assuming new roles, their need for frequency space should be 
re-examined. Obviously, Canada's national security must in no 
way be jeopardized or compromised, but since frequency spectrum 
is a national resource, its’ use should be considered on a 
practical, holistic basis if the nation is to prosper. Perhaps 
some of the spectrum now allocated to the military could be 
used on a temporary basis in peace time by commercial interests, 
to be cancelled when a contingency arises. Planning for such an 
arrangement should begin now, before such requirements are 
imperative. 


Spectrum saturation in the microwave bands is being 
approached in some urban areas in Canada. To make best future 
use of spectrum available, very careful and intelligent plan- 
ning, founded upon accurate data of present usage and forecast 
data of future usage, will be required on the part of both the 
D.O.C. and the users. The industry recommends the establishment 
of a permanent committee sponsored by C.R.T.P.B. to continually 
review and analyse problems of microwave spectrum management 
in Canada. The principle of flexibility, taking into account 
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changing needs, actual and forecast usage and new technology 
must be applied and will be essential to efficient spectrum 
Management. 


About half the members of the Microwave Task Force 
were not in favour of including Table 2, page 55 of Microwave 
Task Force Report on the grounds that it could be taken out of 
context with consequent impression of poor performance. 


In Part IIT of the study the Other Services Task Foree, 
which was to have considered all services other than broadcast, 
mobile and microwave, only covered services below 30 MHz. There 
is therefore no comment referring to radar, navigational aids, 
diathermy, industrial processing equipment or VHF point~to-point 
services. It would seem desirable to have this task force con- 
tinue its work in the Fall of i970 and submit a supplementary 
report in 1971. 


c 


While there are increasing requirements for Licensing 
in the High Frequency spectrum year by year, the extensive devel- 
opment of reliable services in the region above 30 Miz has un- 
doubtedly reduced the overall demand for services below 30 MHz. 
The main problems of interference and congestion below 30 MHz 
seem to stem from the continued use of double sideband equipment, 
poor receiver selectivity and frequency control. The intro- 
duction of single side band equipment should materially improve 
these factors and the efficiency of use of this part of the 
Spectrum. Poor system design of small HF systems in Canada's 
isolated areas gives cause for concern. It would seem reasonable 
for D.O.C. to tighten system requirements to insure that such 
Stations are properly engineered. 


Since the radio noise level is gradually rising all 
over the country, it is imperative thet the importance of this 
type of man-made spectrum poliution be recognized now. Steps 
should be taken immediately by D.0.C. to study and assess this 
condition on a continuing basis so that more severe steps may 
be taken before noise pollution reaches intolerable ievels in 
the future. 


~ 
a 
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Analysis has shown that spectrum between 7 and 30 MHz 
is only lightly used commercially in Canada. It is thought that 
more widespread dissemination of ionospheric propagation knowledge 
by D.0.C. will bring about greater use of these frequencies 
through improved system reliability. 


The industry fully recognizes the privilege it has 
enjoyed over the past 25 years in working with the radio regul- 
ation branch of the Federal Government through the C.R.T.P.B. 
Although there are, and always will be, interference and perform- 
ance problems, it is believed that the procedures developed for 
the fullest co-operation of the telecommunication industry with 
the government have added immeasureably to the efficient 
technical use of the radio spectrum in Canada. The "review" 
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function of the Board must continue and be enlarged in capacity 
and speeded up. The "planning" function, which is exemplified 
in Part II of this study, has seldom been exercised in the past, 
mainly due to the fact that it has not been organized. Sponsor 
members are becoming increasingly aware of the urgent need for 
closer co-operation with D.0.C. for the future administration 

of such a vital and important national resource as the frequency 
spectrum. 


The financial assistance given by D.0.C. to C.R.T.P.B. 
has resulted in a very considerable step up in the volume of 
work handled by this organization over the past few years. Since 
the volume and complexity of the work will continue to increase 
in future, it is obvious that further work in both review and 
planning areas will require increased financial support of 
Cetel«r.o, DY D.O.C. and by its own sponsors, The ¢.R.T.P.B. is 
a unique organization in its relationship with the Federal 
Government. It has been and can continue to be a most effective 
instrument for sounding the telecommunication industry on spectrum 
management matters of national interest. 


It is evident from a review of Part II 2(h) that many 
of the problem areas covered by the four task forces differ 
considerably as evidenced by their respective conclusions and 
recommendations. Although it may seem self-evident, we believe 
it is important to point out that future government policies, 
regulations and procedures concerning the management of the 
frequency spectrum will have to vary to fully accommodate the 
differing characteristics of the frequency bands and/or services. 
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Canadian Electrical Association 
Comments on Telecommission Study 2(h) 


Report of Task Forces I to IV; Part II of Two Parts 


The C.E.A. agrees in general with the conclusions of 
the task forces, including the conclusions of the Microwave 
Task Force but does not agree with the implications of 
"efficiency" in the second of the conclusions (page 20 of the 
Microwave Task Force Report).* 


This implies that all equivalent voice channels are 
of the same value to the public. When proper operation of just 
one telecontrol channel can prevent a widespread power black- 
out, with all the accompanying public hardship, we cannot see 
how all E.V.C.'s can be considered to be of the same value to 
the public. 


We feel that the end use to which a spectrum assign- 
ment is put is an essential factor in judging the value of the 
public, and cannot be left out or averaged. 


We would suggest that the last sentences should be 
re-worded to read: 


"There is and will be a need for these systems. It 
is important that the spectrum required for them be 
related to both the amount of spectrum available, 
and the value of the signals that they carry." 


With the above comments in mind, the Canadian Electrical 
Association agrees with the report. 


APD 
August 11, 1970 


* See page 72. 
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COMMENTS OF THE CANADIAN ASSOCIATION OF BROADCASTERS TO THE 
CANADIAN RADIO TECHNICAL PLANNING BOARD RE NOTICE 908/70 OF 
JULY 17, 1976 


THE RE-APPRAISAL OF PRESENT MANAGEMENT OF THE FREQUENCY SPECTRUM 
REPORT OF TASK FORCES I TO IV PART TWO OF TWO PARTS 
TELECOMMISSION STUDY 2(h) 


The Canadian Association of Broadcasters have examined the forementioned’ 
Task Forces reports and is impressed with the extent and the amount of 
research and work that has gone into their preparation. It is believed 
that the Department of Communications studies of thiSdocument will be 


of great value in their technical administration of radio. 


There are, however, several points raised in the various reports where 
the Canadian Association of Broadcasters feels comment would be 
appropriate. 


In the comments of the Canadian Cable Television Association appended to 
the report of the Task Force on Broadcasting, a statement is made 

that "Broadcasting is without doubt the one radio service which is the 
most wasteful user of the frequency spectrum". The implication of 

this same statement appears also in the principle conclusions and 


recommendations of the Land, Air, Marine, Mobile and Fixed Task Force. 


The Canadian Association of Broadcasters feels that it must comment in 
respect to the technical implications implied in these statements. 

When it is considered that the transmission of a television signal 
comprises not only the dynamic visual information, but the colour 
information and the audio components of the signal, it is believed that 
the present system of a 6 megahertz bandwidth is one of compatibility 
with the state of the art. We are sure that it is realized that the 

525 line system used in the United States and Canada provides what may 
be considered an adequate picture, nevertheless, certain other countries 
feel that a greater number of lines must be used to gain a finer 
texture for the picture re-production and the use of 625 lines is not 
uncommon in Europe and requires ®™ 8 megahertz bandwidth. It is our 
understanding that even those European countries which may have used 
and still use a lower number of lines are looking towards the incorporatic 


of 625 line minimum standards to improve picture definition. 
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Our submission to Telecommission Study 1(d) contained as part of its 
voluminous documentation a copy of an article by Dr. Franz Josef In Der 
Smitten on the "possible developments in radio and television techniques 
in the next few decades". This article was re-printed with the permission 
of the author and the European Broadcasting Union. We are sure that 
the Telecommission will benefit from the contribution in this 
connection. It is our belief that the foregoing statement is coupled 
with the presumption that cable systems will in the future supplant 
broadcasting over the air. Our experience in the Television Committee 
in the Canadian Radio Technical Planning Board when it was considering 
Broadcast Procedure 23 during the early part of this year clearly 
demonstrated to us that the status of CATV systems at this time is such 
as to preclude the complete carriage of television programming 
particularly of local stations without deterioration of the signals 
thereof. It may be some considerable time before equipment capable 

of carrying television signals without degradation is in use in cable 
and in community antenna television systems and it would be indeed 
unfortunate if the impression was left that such a change could take 
place over night. In any case, it is not our belief that CATV 

systems can possibly supplant television broadcasting and the public 

of Canada which is served by the present system will require on-the-air 
broadcasting for many years to come. 


Far from being an inefficient system of transmission of intelligence to 
the public of Canada, broadcasting does in fact serve more people 
simultaneously than any other form of radio communication in use at 


this time. 


The aforementioned Land, Air, Marine, Mobile and Fixed Task Force has made 
many worthwhile recommendations in its report, nevertheless, the 

Canadian Association of Broadcasters must express the firm conviction 

that the recommendations number 1 and 3 pertaining to the use of 
television broadcasting channels for land mobile service would work 

to the detriment of Canadian Broadcasting in the future in Canada. 
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We are pleased to observe that in the recommendations of the fore-~ 
mentioned Task Force no reference is made to a present extreme 
congestion of the frequencies examined by this group which would 
warrant immediate action in this respect and it is our belief 

that continued studies by the Department of Communications may 
well bring solutions to the problems now facing the industry 
without recourse to the use of broadcasting channels. 


Canada has followed a frequency allocation program for a number of 
years based on the concept of flexibility, and avoided the strict 
regulated form of control as used by the Federal Communications 
Commission in the United States. It is our belief that this action 
in Canada has resulted in greater access to frequency usage for 
Canadian station operators than that possible under the system used 
in the country south of us. It would be unfortunate if Canada were 
to tie her allocation principles into those applied in the United 
States. Our rate of implementation is lower and our flexibility has 
permitted the licensing of many more stations in proportion. It 
should also be emphasized that much of the orderly growth resulting 
in Canada has arisen from the application of sane and sensible technica 
specifications designed with the objective of protecting the users 
and affording maximum use with minimum frequency occupation. It is 


hoped that this trend will continue in the future. 


The Canadian Association of Broadcasters is fully aware of the 
extensive studies and submissions made to the Federal Communications 
Commission of the United States in relation to land mobile congestion 
and has noted with interest that the Federal Communications Commission 
have proceeded with great caution and have not on a wholesale manner 
adopted the original proposals before them. It is our understanding 
that continued submissions are being made to the Commission in relation 
to the use of broadcasting frequencies by land mobile systems and that 
considerable and extensive testing and experimentation may be 
necessary to ascertain whether such operations are in fact practical. 
It is our earnest hope that the Canadian authorities will not by 
precipitant action apply a system of sharing on the broadcasting 
channels without an extensive and thorough study of all the factors 


involved. 
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It is our belief that such a study could only be undertaken 
effectively by an independent scientific organization. If the 
Department of Communications feels that such study is beyond the 
scope of their resources we would then strongly recommend that the 
National Research Council with its extensive facilities undertake 


such an examination of spectrum usage. 


We do not believe that the Canadian Radio Technical Planning Board 
which for years has served a most useful and constructive purpose 
in bringing to the attention to the Government the views of 
manufacturers and users of the spectrum is the proper body to carry 
out such an investigation because obviously as evidence through 

the years, the CRTPB can only express to the D.O.C. the 


diversified opinions which may arise under certain circumstances. 


The CAB wishes to reaffirm its position of being definitely 
opposed to permit sharing by the Land, Fixed and Mobile Services 
of the UHF or any other channels allocated in Canada to 
broadcasting. 


It is believed that such action is contrary to the intent of the 
will of Parliament as specifically expressed by the Broadcasting 
Act of 1968 and will curtail the freedom of action of the Canadian 
Radio Television Commission in implementing its mandate to ensure 
adequate broadcasting service to Canadians. In any case it is 
doubtful that such sharing could be contemplated without serious 


consideration by the CRTC and no doubt public hearings. 


We might add that the escalating demand for broadcast services, 
which is really being enhanced by CATV developments, likely will 
result in the U.H.F. channels being used on an increasing scale 

in the next few years. As viewers become used to a variety of 
channels, the desire for domestic service grows and the realities 
of an ultimate ceiling for CATV saturations of some 50-60% is 
reached, the have-nots will make their voice heard and demand more 


broadcast service. 
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We are aware of the position of the FCC in the USA and wish to 
urge that the Canadian authorities take all necessary action 
to forestall interference to Canadian use of the full potential 
of our UHF broadcasting channels in border areas. 


It is noted that in particular the FCC propose higher levels 
of interference in certain population centers than in others 
and some of these high interference levels are being permitted 
in communities adjacent to the Canadian border. 


It would seem inappropriate at this time to jeopardize the 
future of Canadian broadcasting when there exists frequency 
capacity within the spectrum for Fixed and Land Mobile use 
outside the broadcasting allocations and which is unused or 
relatively lightly used at present. 


T.J. Allard, 
Executive Vice-President. 
August 12, 1970. 
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Teleconmission Study 2(h) 
Report cf Task Forces I to IV 
Comments By 


The American Radio Relay League, Canadian Division 


This organization has no real argument with any of the 
findings or recommendations of the four Task Forces involved in 
the study. Many of these of course do not involve the Amateur 
Experimental Service, and are not applicable in many cases to 
Canadian Amateurs. 


There are, however, certain comments contained in the 
various reports which do apply, and the following paragraphs deal 
with four of these. 


1. Poor AM and FM and TV Receivers 


In several places throughout the various reports refer- 
ence is made to the deficiencies of domestic AM, FM and TV receivers, 
with particular reference to susceptibility to interference from 
other services. With this, any amateur would agree heartily. 

Since most amateur transmitters are of their very nature located 

in residential areas, perhaps no service has hed so many complaints 
of interference with domestic receivers as the Amateur Service. 

A very large proportion of this interference is caused by design 
deficiencies in the receivers themselves, and no amount of work 

at the transmitter can cure the interference. While appreciating 
that economic factors are involved to a very great extent, the 
League's Canadian Division would heartily endorse any effort made 
to improve the quality of domestic receivers sold to the non- 
technical public. 


2. Spectrum Pollution 


Throughout the various reports there is frequent refer- 
ence to pollution of the radio spectrum, primarily from man-made 
noise, but also to a lesser extent from unauthorized operation of 
radio transmitters in portions of the spectrum assigned to other 
services. While the Department of Communications has the auth- 
ority to seek out and force the cure of man-made interference, 
it has neither the finances nor the personnel and equipment to 
deal with the problem on anything like an adequate basis. It 
would appear to be much more logical to require the suppression 
of interference from such devices at the time of manufacture, 


a shies r4 = saat 


- ane y 


26. 


when it could be done much inore cheapily than effecting a cure 
at a later date. Dealing with unauthorized radio transmitters 
is of course more difficult, since these are in many cases 
located in Countries who are not members of the International 
Telecommunications Union, although broadcast interference, 
particularly on the 7 Mhz band often originates in some of the 
major European Countries. While amateur organizations both in 
Canada and abroad have had some success in having their Govern- 
ments complain of such interference, there still remains a great 
deal to be done in ridcing our internationally assigned freq- 
uencies of these "intruders". 


3. Economic Value of Spectrum Space 


All four Task Forces which took part in this study 
attempted in one way or another to place an economic value on 
frequency assignments with little or no success. With the general 
conclusion that evaluating spectrum space is difficult, if not 
impossible, there can be little argument, and with the general 
recommendation that such a yard stick should not be applied to 
license fees, this organization would agree. In addition, it 
should be pointed out that the Amateur Experimental Service is 
by international and national regulations prohibited from deriving 
any financial remumeration from the use of spectrum space. Of 
its very nature, the Amateur Service has no means of deriving 
financial benefit from the frequencies assigned to it, and it 
would, therefore, appear to be virtually impossible to evaluate 
such allocations. 


4. Longer Term Licenses 


With the suggestion made in several places that longer 
term licenses should be made available, the League's Canadian 
Division, must agree. In fact, such a suggestion has been made 
more than once to the Department of Transport and it's successor 
the Department of Communications. This would result in much 
less paper work, within the Department itself, and greatly reduce 
their cost of operation. 
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TELECOMMISSION STUDY 2(h) 


Report of Task Forces I to IV 


Comments by 


Association of Municipal Electrical Utilities of Ontario 


This docunent represents a great deal of effort on 
the part of the participants and in the areas of concern to the 
A.M.E.U. we are pleased with the report as compiled. 


In particular we believe the Land, Fixed & Mobile 
Service should receive a very high order of priority in spectrum 
assignments. 
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ELECTRONIC INDUSTRIES ASSOCIATION OF CANADA 
COMMENTS ON TELECOMMISSILON STUDY 2(h) 
REPORT OF TASK FORCES I TO IV; PART II OF TWO PARTS 


TASK FORCE I 
BROADCAST SERVICES TASK FORCE 


i. 


We take serious exception to the suggestion made under the heading 
Auxiliary Services (Conclusion (e) P. 8) that taxis, trucks, ambul- 
ances, etc., represent low utilization services. These services are 
among the heaviest channel users, particularly the taxis and trucks 
which do share frequencies wherever it is practical. The useage by 
broadcast stations for remote pick-up and other non~-scheduled 
requirements represents an extremely low useage in contrast with 
other services mentioned. 


To suggest that sharing could most effectively be done by assigning 
channeis to a “common carrier" which would use the channel 

"searching" process, is contrary to the experience of the Land Mobile 
Industry as described in the EIA of C report section VII, 3.3. This 
method of obtaining service may suit the Broadcasters but it would not 
suit the thousands of users making up the Land Mobile Service in 
Canada. 


The Telephone Association of Canada makes a flat, unsupported 
Statement that all potential users should be encouraged to obtain 
their services from the common carriers. We disagree with such an 
approach as it would reduce free competition and remove the pro- 
gressive forces of innovation and new technology from providing the 
direct benefits possible at the earliest possible time. Industry has 
shown itself capable of dealing effectively with complex users’ needs 
and pushing technological development to the full when unfettered by 
a monopalistic system of distribution of services. 


We would support the suggestion that minimum standards be estab- 
lished for receivers to help reduce interference experienced by 
users of current equipment. 


The C.B.C. report on Auxiliary Services is an objective approach 
which seems to touch on the broad spectrum of the services needed 
and problems encountered. 


20% 


TASK FORCE II 
LAND AIR MARINE MOBILE AND ASSOCIATED 
FIXED SERVICES TASK FORCE 


As EIA of C has been involved in this part of the study, we have no 
further comments. 


TASK FORCE III 
MICROWAVE SERVICES TASK FORCE 


As EIA of C has been involved in this part of the study, we have no 
further comments. 


TASK FORCE IV 


This report is quite comprehensive of the situation today which involves 
International Regulations and Agreements. The report is a good source 
of data and makes many suggestions of value to the management of the 
spectrum. 
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30. 
THE TELEPHONE ASSOCIATION OF CANADA/TRANS-—CANADA TELEPHONE SYSTEM 


COMMENTS ON PART II OF TELECOMMISSION STUDY 2(h) 


Although the four Task Forces Bap eoet ched the subject in somewhat different 
Manners using the same terms of reference, the conclusions reached have 
some common form. Perhaps the most Oey: common conclusion is that 
spectrum management and allocation in the past have been sufficiently good 
that no shortage of spectrum now exists. Therefore, many of the existing 
policies and procedures ave satisfactory and wholesale changes need not be 
introduced. 


Each of the Task Forces has studied certain aspects of the subject in 
varying depths of detail and hence the absence cof comment in one section 
does not imply acceptance of any recommendation by any other Task Force or 
even acceptance by a Task Force of a statement in a contribution by a 
specific organization. In particular, the report of the Land, Air, Marine, 
Mobile and Fixed Task Force is so voluminous and portions of it were 
introduced so late that not even adequate time was available to properly 
reflect on the conclusions of that Task Force. The conclusions and 
recommendations therefore relate only to the appropriate subject and 
portion of the frequency spectrum involved. Within this context, we agree 
with and support the conclusions and recommendations of the various Task 
Forces, with the exceptions noted below concerning the Land, Air, Marine, 
Mobile and Fixed Task Force. 


to oo necessarily consistent throughout the 
whole report and in meny cases remain undefined or unusually vague. A 
prime example is the term "ee F ic pees which appears frequently. The 
Microwave Task Force has introduced an efficiency factor which would be 
misleading if not taken in its proper context. For example, the theoreti- 
cal formula results in an efficiency factor for the land mobile using 30 
khz spacing of oniy 4/30 or 13%. 


The use of terms appears not 
Ss 


The following comments apply speci 
and Fixed Task Force Report + 
that the section on oe CL 


y to the Land, Air, Marine, Mobile 
one Associaticn of Canada feels 

and recommendations should reflect 
& diverging views should be 
asterisk footnote "consensus 
these items which we fo did 
otnote be changed to "views 

ony 


oer conclusions 
the opinions of all the Task Force 

clearly identified. The explanation of the 
opinion only" suggests general agreement on 
not exist, and we would recommend that this f 
of some members of the Task Force only on thes: 
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abie to us and are suggested as a rep 


Item II - Certain owners and/or operators of private telecommuni- 
cation facilities rie that Telephone Companies should 
offer some form of terconnection to the public tele- 
phone network. The ‘Tr rans-Canada Telephone System view- 


Item 12B - 


Elle, 


point is expressed in the contribution to Telecommission 
8(b), "Study of Interconnection of Systems, Circuits, 
Devices", and elsewhere. 


Conferences between DOC and CRIPB are recommended to 
discuss the philosophy and policy of equipment technical 
specifications. 


In addition, to support the other items in the summary, we believe that the 
minor wording changes shown below better reflect the thoughts and ideas 
contained in items 3, 5, 9 and 14. 


Item 3 ~ 


Item 5 - 


Item 9 - 


Item 14 - 


Consideration should be given to the use of increasingly 
sophisticated and expensive means to accommodate more 
users in different bands of the spectrum with particular 
emphasis on such systems as radar, FM and TV 
broadcasting. 


Priority in the use of the radio frequency spectrum 
should be given to those requirements which may not be 
practically provided by other means. 


Users should be free to choose between leased and privately 
owned facilities provided the choice is consistent with 
public interest. 


DOC should spend increasing time with specific user 
organizations and manufacturers across the country to 
determine the particular uses of the spectrum and system 
concepts which will promote efficiency and productivity. 
There should be additionally increasing consultation with 
the R&D segment of the industry in paving the way for the 
new technological developments of the future. 


Also, we note an error on page 21 of the Report where under section 2.3, 
Public Radio-Paging, Highband VHF, it should read, "There are approxi- 
mately 30 systems with 1600 subscribers on the 150 Mhz band. There is 
rapid expansion."' These figures applied at the time of preparation of the 
Report, although they are undoubtedly exceeded now. 
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Introduction 

The Western Canada Telecommunications Council (WCTC) is an organization 
composed of users, manufacturers and organizations concerned with the use 
of telecommunications in Western Canada. A membership list is attached 


as Appendix I. 


The Council has been in existence 14 years and holds regular meetings to 
discuss and advise the Department of Communications, formerly the 
Department of Transport, and the Canadian Radio Technical Planning Board 
(CRTPB) on matters concerning equipment specifications and the efficient 
use of the radio spectrum. The Council also performs a liaison between 
the Department of Communications and many user members who are not 


technically staffed to liaise on a direct basis. 


What has the WCTC done towards the preparation of this submission? Five 
task forces were established from the membership of the WCTC and non- 
members with an interest in the future of spectrum management. These task 
forces, under the direction of the WCTC Executive, had meetings and 
developed recommendations and observations which were presented to a 
public meeting and discussed on an open forum basis. This submission is 
intended to relate to the Telecowmission the recommendations and 


observations of these interested parties. 


The WCTC task forces used the guide lines for study established by the 
CRTPB. The WCTC's findings and conclusions are in line with those of the 
CRTPB and its report is endorsed by this Council as submitted. In addition 


the WCTC wishes to bring to the attention of the Telecommission the 
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following observations which are considered salient to the subject and to 


the industry in Western Canada. 


Background 


At the meetings and discussions conducted, those involved in tie 
Telecommunications industry in Western Canada have expressed serious 
concern as to the full intent behind the Telecommission study and its 
implication on the future availability of spectrum as it was originally 
provided for under the terms of the Radio Act. We, the members of the 
WCTC, would like to re-affirm our understanding of the Radio Act - 


“THE RADIO SPECTRUM IS A RESOURCE BELONGING TO THE PEOPLE OF CANADA". 


The spectrum is not like a resource such as timber or minerals which can 
be reserved for future use. It is like time. It must be used or it is 


wasted and the benefit lost forever. 


The policies and regulations that have guided the industry in the past 
number of years have very successfully stimulated development of the 
spectrum. The Department of Transport, whose responsibility it was to 
manage this development, did its job well as referenced by the very few 
spectrum problems in evidence today. However, this is not to say that 
the needs of the future can be effectively met by these same policies and 
regulations but must adapt to new needs as they arise without becoming 


restrictive to the continued orderly development of the spectrum. 


aed 


DD 


Radio services have played a major role in the development of the rich 


natural resources located in the sparsely populated areas of Western 


Canada. These natural resources are an essential part of the economy 


and future of Canada and their development should not be inhibited by 


a restrictive spectrum management policy. 


Recommendations & Observations 


The following comprise the essence of the recommendations and observations 


made by the WCTC task forces and the general public meeting: 


1) 


2} 


Canada, a developing country, is often regarded as an international 
leader. Due to the past knowledgeable and sensible approach to spectrum 
management, and in representations internationally, Canada is held in 


high regard within the International Telecommunications Union. 


The growth of satellite communications, and the increasing number of 
users employing the low frequencies with international propogation 
characteristics, suggest that Canada will have an even larger 
international role to play in the future. Will Canada be able to 
maintain its leadership image with the new policies and organization 

of the Department of Communications? Technical knowledge and the 
ability to sensibly manage the spectrum in Canada, within the framework 


of the Radio Act, were the criteria in the past. 


Who should be permitted to use the spectrum? Government, business 


and individuals (the people of Canada) who have a need and who can 
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meet the technical requirements as established to ensure good 
spectrum management should be permitted to use it. It has been 
suggested that two further criteria for judgment be employed - 
social and economic. In a free enterprise, democratic country, 
16s difficult to conceive any communication facility provided to 
bring people closer together or to improve the safety and/or 
efficiency of our business and people as not being a social asset. 
Justification relating to economics is a decision always made by 
the investor prior to the requisition and installation of a 
errmanicatons system. Who is best equipped and responsible to 


make this decision? It is surely not a Government Department! 


If new Government policy is needed to control capital investment 
by Canadian industry, the WCTC does not agree that the lever of 
restrictive licensing should be employed. A spade should be called 


a spade: 


The WCTC agrees, it must deal with the situation as it is. It would 
not be necessary to outline such obvious factors governing the radio 
spectrum if it were not for recent situations which have developed 
under the Department of Communications in which: 
- Large responsible public utilities have been denied use of 
spectrum for power control and regulation. 
- Provincial Government agencies have been denied use of 


spectrum to provide television service for their population. 


4) 


5) 


~ A Provincial Railway has been denied use of spectrum for 
system expansions. 
~ Major Canadian electronic manufacturing companies are being 


denied their market due to restrictive licensing policies. 


The reasons given for denial are not lack of spectrum, but questionably, 


for economic and social reasons. Who is the best judge of economic 
justification - the investor or a newly formed Government Department? 
What are the social implications of not allowing these projects to 
proceed? The Department of Communications should consider this 


aspect which would be a more positive approach. 


Regulations developed for spectrum management should relate to the 
actual Canadian situation. The vast majority of Canada is rural and 
undeveloped, in particular, Western Canada. In rural Canada there 
is no spectrum congestion nor is it anticipated in the foreseeable 
future. Communications is a vital ingredient in pushing back the 
frontier and should be encouraged by the Government. It is proposed 
that this be done through intelligent application of specifications 


and through economic incentives. 


Nobody owns the spectrum - the Government manages it by licensing 


frequencies on one to five year intervals - not in perpetuity. 


It has been noted that the Department of Communications has shown 
reluctance to assign frequencies on the basis that withdrawal of 


the assignment may be necessary at some future date. 
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To develop the spectrum, the Department of Communications should 
feel free to allocate existing spectrum, and to exercise its 

power to cancel or re-allocate frequencies, as new technology 

or as higher priority needs arise. On the same basis, prospective 
users should be given the opportunity to make the decision whether 
to employ the spectrum based on possible future cancellation of 


license or changes in frequency allocation. 


The past ability of Canadian industry to install custom communication 
systems has resulted in major cost savings over leased facilities and 


substantial improvements in time required to obtain service. 


There is no technical or operating requirement whereby private 
operating systems should be built sat extra cost to a standard that 
would allow them to interconnect with Common Carrier facilities 


unless it is the desire of the user to interconnect. 


Technological developments in the electronics industries have made 
possible new ways to provide communication facilities which are more 
efficient in the use of the spectrum. The current and projected 
growth of such development is rapid. To ensure that maximum benefit 
is derived, there is a continuous need for close liaison between 

the Government regulating bodies, users and manufacturers. The WCTC 
provides such a liaison and it is hoped its future relationship 
with the Department of Communications will be encouraged and allowed 


to grow. 
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Conclusion 
Reappraisal of the legislation and regulations governing the management 
of the radio spectrum is both desirable and necessary as new needs 


develop and technology changes. 


Any body that undertakes formulation of new policy should include working 
representation from those who have built a resource of skill and 
experience in this highly technical assignment - namely the engineers 
within the Department of Communications and user-supplier bodies, such 


as the CRTPB and the WCTC. 


The WCTC does not believe the changes now evident under the Department 


of Communications are in the best interests of the people of Canada. 
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PART I 


INTRODUCTION 


Canada's telecommunications needs are served by a comprehensive 
network of communications systems built by the country's two tele- 
communications carrier groups: the telephone companies and the telegraph 


companies. 


This Paper documents the development of these systems, tracing 
briefly their history and organization, comparing the service they 
provide with that of other countries and describing their achievements and 


contributions to the growth of Canada. 


It attempts to give some impression of the uniqueness of the 
problems faced by the builders of Canada's national network, and the 
magnitude of the job of co-ordinating the efforts of the close to 1700 


systems whose facilities constitute the total network. 


It describes the degree of co-operation achieved by CNT and CPT 
in constantly improving their ability to provide telegraph service to the 
nation at minimum total cost, and to expand their competitive strength in the 


total telecommunications field. 


The builders and operators of Canada's telecommunications systems 
overcame many obstacles in their 124-year history, and although the 
competitive nature of the two major carrier groups is apparent, each has 
recognized a need to rely on the other in the interest of ensuring that 


this vast, thinly-populated country has one of the world's finest networks. 


Today, although the problems are much more complex and occur 
far more frequently, the formula for resolution is still the same: to 
furnish whatever is required to ensure that Canadians have the best 


possible telecommunications services at the lowest possible cost. 


PART VIL 
SECTION 1 


HISTORY 


The present development of the telecommunications art in 
Canada is simply the latest stage in the continuing evolution of man's 
ability to transmit intelligence. It probably all began with sign 
language, progressed through spoken and written communication, employed 
drums, runners, flags and similar devices to bridge distances, finally 


arriving at the first use of telecommunications, the telegraph. 


Probably no industry better illustrates the continuing urge 
of man to build better. Having arrived at a system that transmitted 
written words with the speed of light, he continually worked to improve it. 
Experimenting to develop a telegraph carrier and, as well, a means of 


helping the deaf, Alexander Graham Bell invented the telephone. 


Even though man could speak or write to practically all corners 
of the world, he still continued to invent and innovate so that today, 
pictures of events can be broadcast instantly, and all forms of data 


transmitted at remarkable speeds. 


Mankind is on the threshold of -- if not already deeply involved 
in -- a dramatic "information explosion", presenting him with an even 


greater challenge to expand his communications capability. 


The history of the evolution of telecommunications in Canada stems 
from the development of the Telegraph and Telephone industries, a brief 


history of which is individually outlined in this section. 
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SECTION 2 


HISTORY OF THE TELEGRAPH INDUSTRY 


The word ''telegraph'' is composed of two Greek words, "tele", 


meaning "at a distance" and " 


grapho", which means "I write". This is 
indicative of the primary endeavour of CN/CP and its predecessors in the 


telecommunications field, namely the conveyance of information over 


distances. 


On December 19, 1846, two years after the first public message 
was transmitted in the United States and approximately 30 years before the 
advent of the telephone, the first telegram in Canada was sent from 
Toronto City Hall by the Mayor of that city to his counterpart in Hamilton 
over the lines of Toronto-Hamilton-Niagara and St. Catharines Electrical 
Magnetic Telegraph Company. This initial Canadian line was 89 miles long, 


and at the outset carried an average of 10 to 12 messages a day. 


The formation and incorporation of public telegraph companies took 
place rapidly in Canada following this historical event, and thus followed 
the pattern of many fledging industries. Companies were formed to serve 


small areas, and as districts began to overlap, amalgamations ensued. 


The first large scale telegraph company, founded in 1847, was 
known as the Montreal Telegraph Company. In 1871, the Dominion Telegraph 
Company was incorporated and competed in most of eastern Canada with the 
Montreal Telegraph Company. By 1881, Western Union's Canadian subsidiary, 


the Great Northwestern Telegraph Company, secured long-term leases of the 


Montreal and Dominion Telegraph Companies. From the beginning of 
telegraph service in Canada, Western Union, under its own name, served 


areas later to be known as British Columbia and the Maritime provinces. 


To counter the American domination of the telegraph business, 
the Federal Government granted commercial telecommunications rights to the 
Canadian railways: Canadian Pacific Railway on February 16, 1881, Canadian 
Northern Railway in 1902 and Grand Trunk Pacific in 1906. In 1915, the 
Canadian Northern took control of the Great Northwestern Telegraph Company 
and its leases. In the latter part of 1920, the Canadian government took 
over the Canadian Northern and Grand Trunk Pacific Railways. Their respective 
telegraph companies were also amalgamated and on January 1, 1921, Canadian 
National Telegraphs was born and charged with the responsibility of 
providing all the necessary railway communications required by the newly- 
formed rail system as well as a public telegraph service. In 1924 and 19295 
respectively, Western Union abandoned its operations in British Columbia and 
the Maritimes to the Canadian National Telegraphs Company which then 


provided rail and public telegraph service across the entire country. 


At the end of World War II, the Department of Transport became 
heir to a major trunk line that connected the Alberta Government Telephones' 
network on the south with Alaska in the north. This was the famous Je FAO 
mile Northwest Communications System constructed by the United States 
Government in 1943 along the general route of the Alaska Highway as part 
of the defense system of North America. In 1946, the Department of TEansSpont, 
on behalf of the Canadian Government, entrusted this system to Canadian 


National to maintain, operate and expand. 


During the 1950's, the Canadian National also acquired the 
properties of the Yukon Telephone Company and in the 1960's the Yellowknife, 
Hay River and Fort Smith Telephone Companies which were the last privately 


owned companies in this area of the Northwest Territories. 


In 1949, when Newfoundland became Canada's tenth province, the 
government entrusted the communications operation of the services previously 
provided by the Newfoundland Posts and Telegraphs to Canadian National. 
These included public telegraph service, local exchange and toll telephone 
service to part of the Island and communication services to several major 
U.S. military installations established during World War II. Prior to 1949, 
CPT interconnected via Commercial Cable Company with Newfoundland Posts and 


Telegraphs for the handling of telegrams to the rest of Canada. 


Before World War II, CN and CP primarily provided public telegraph 
message service and acted as communications departments of the parent 
railways. The end of World War II marked the beginning of large industrial 
growth, creating a rapidly expanding need for private wire services. It was 
at this time that the scope of CN and CP operations in the telecommunications 


industry began to enlarge. 


Because of the increasing competitive pressure from the telephone 
companies, Canadian Pacific and Canadian National pooled their operations in 
private wire services on August 1, 1947. The "pooling" arrangement was so 
successful that it has since been gradually expanded to include other service 
areas such as Telex and Broadband, and in the construction of a jointly- 


owned transcontinental microwave system. 


Until 1968, the only "service" provided by CPT and CNT which 
was not on a "joint Basis" was the telegram. Competition in this area 
remained very keen. However, the constant increase in the costs associated 
with message handling made it mandatory that steps be taken to eliminate 
the duplication of effort and costs. Out of this decision evolved the 
Reciprocal Withdrawal Program in the message handling field. Since 
March 15, 1968, Canadian Pacific has withdrawn from 43 cities, and Canadian 
National from 34. This procedure, along with the complete interchange of 
traffic between the two systems, actually places the public telegraph service 
in the same position with respect to the two companies as if it were joint, 


but with each company retaining its traditional share of the business. 


This process of merging of CN and CP Telecommunications has 
strengthened their competitive efforts within the telecommunications industry 
and will become more effective with further refinements. Individually, 

CN Telegraphs and CP Telecommunications have grown over the years with the 
Canadian economy, and collectively will play an increasingly important role 
in the development of the country. They have consistently demonstrated 
their initiative in the development of new services for communications, such 
as Telex in 1964 and Broadband Service in 1967, and welcome the challenges 
of the future to meet the needs of business and the public at large for more 


advanced and greatly expanded telecommunications services at fair and 


reasonable prices. 


SECTION 3 


HISTORY OF THE TELEPHONE INDUSTRY 


With the invention of the telephone in 1874, the foundations of 
today's telephone companies were laid. One of the early significant uses 
of the telephone was for the collection and distribution of telegraph 
messages. Telegraph companies, recognizing this advantage to their 
business, operated telephone systems in Canada for a short time. Some of 
these were Western Union, Dominion Telegraph Company, and the Montreal 


Telegraph Company. 


The first telephones to be placed in service in Canada were 
leased in pairs for use on private lines erected by the lessors. In fact, 
until 1878, when the first telephone exchange in Canada was opened at 
Hamilton, Ontario, this was the only means of providing telephone service to 
Canadians. Telephones were leased from Professor Melville Bell or his 
agents, and the first such instruments were leased by Mr. Bell to 
Prime Minister Alexander MacKenzie in 1877. The limitations of such a method 
soon led to the invention of the switchboard, leading to the development 


of the switched network, as we know it today. 


The formation of the present major telephone companies in Canada 
began in 1880, with the establishment of The Bell Telephone Company of 
Canada. It set about to unify the provision of telephone service in Canada, 
presumably along the lines that had been followed in the U.S., although these 


had not assumed their final form until 1885 to 1890. 


In 1880, Bell acquired the telephone licences and plant of: 


- Dominion Telegraph Company of Canada 

- Montreal Telegraph Co. 

- The London Telegraph and Telephone Company 

- The Hamilton Telephone Company 

- The Canadian District Telegraph Company (Limited) 
- Windsor, Ontario, telephone exchange 


- Quebec telephone exchange 


In acquiring the telephone operations of the telegraph companies, 
arrangements were made whereby telegrams could still be passed by telephone 
where telegraph facilities were not available. Some telephone companies still 


collect telegram charges, remitting to the telegraph companies. 


In 1881, Bell acquired interests in all of the Canadian provinces as 
they exist at the present time, except Newfoundland. In British Columbia, 
the interest was by the exercise of licensing rights for the use of telephone 
rather than by the purchase of plant. An obstacle to expressing a deeper 
interest in British Columbia was the construction costs expected in the 


mountains. 


A variety of circumstances resulted in Canada developing 
differently from the U.S. Vast distances, difficult to bridge economically, 
and initially impossible to bridge technically, caused the creation of many 
small "local" companies, sometimes in competition with The Bell Telephone 


Company. 
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In the Prairies, governments could see a real need for rural 
service but the costs could not be economically supported by private 
enterprise. As well, there was a strong sentiment among the new settlers 


for public or co-operative ownership of utilities and marketing services. 


The result of these circumstances was that Bell sold its interests 
in all the provinces except Ontario and Quebec during the period 1885-1910. 
These interests were acquired by the provincial governments in the Prairie 


provinces and by investor-owned companies in the Maritimes. 


It should not be assumed that the companies referred to here were 
the only companies existing. In most, and probably all provinces, many 
independent telephone companies were organized, and many still exist today. 
There are approximately 900 in Saskatchewan, close to 1700 in Canada. 
Competing telephone companies also kept appearing, and history provides 
much information illustrating the public need for regulated, monopolistic 


provision of public telephone service. 


Thus, it evolved that major companies became responsible for the 
provision of total facilities in their areas, and these areas grew through 
mergers with and acquisitions of other companies. In this way, by connecting 
agreements with neighbouring companies, and finally through the connecting 
agreement of the Trans-Canada Telephone System (1931), the telephone 
companies met the need for wider service, culminating in complete national 


service with interconnections to practically all countries in the world. 


Sil 


The telephone utility was born in competition. The late 1880's 
and early 1900's saw telephone companies competing with each other. 
Subscriber service suffered, and it soon became obvious that the public 
could not be well and economically served by competing telephone companies. 
A statement of the time, "double bill or half service", illustrates the 
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Competing companies could not survive. Inevitably one failed, 
to be bought up by the other. Competition was expressed through price 
cutting, which left neither company with the resources to expand and improve 
its service. Once one company became firmly entrenched, new competition was 


virtually impossible. 


Thus, the public telephone business naturally became a monopoly, 
and public regulatory processes were developed to provide those controls 


that adequate protection of the public interest requires. 


For somewhat similar reasons, the large telephone companies became 
larger. The degree of co-ordination and uniformity required to develop an 
efficient system led to mergers and acquisitions of non-competing companies. 
Small companies found it difficult to finance modernization and improvement. 
They were acquired by larger companies with the resources and the intent to 


provide modernization to meet the public need. 


This process of evolution continues today because the skilled 
manpower combined with the financial strength of the telephone companies are 


necessary to meet the evolving telecommunications need of Canada. 


SPs 


A particular feature of the telecommunications business in 
Canada is the almost universal use of flat local service rates by the 
telephone companies. In other countries, local rates are substantially 
measured. Discussion of this feature of Canada telephony will be covered 


in Telecommission Study 7 (ab). 
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PARTSILE 
ORGANIZATION 


CN/CP_TELECOMMUNICATIONS 


CN/CP Telecommunications provide throughout Canada a full 

range of telecommunications services, except public telephone service, in 
keeping with rights granted under the Canadian Pacific's charter and the 
Canadian National Railway Act. In this respect, the Canadian Pacific and 
Canadian National Railways' involvement in telecommunications differs from 
that of most railroads, whose primary concern is the provision of 
communications for railroad operations. CN/CP Telecommunications represents 
a joint undertaking by the telecommunications departments of the parent 


railroads as a telecommunications carrier. 


In addition, CN Telecommunications has the exclusive responsibility 
for public telephone service in certain areas of Newfoundland, and of the 


Northwest Territories and Yukon. 


As departments of Canadian Pacific and Canadian National Railways, 
CN/CP Telecommunications are responsible to the parent organizations for 
provision of telecommunications services to their customers and for the 


maintenance of a satisfactory level of earnings. 


Within each company, the telecommunications departments are 
treated as separate entities. They do not carry out or arrange for their 
own financing for new capital, but compete with other departments within the 
corporate structure for capital allotments. The amount of capital made 


available is dependent on their earnings potential and availability of capital 
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from the corporate body. In practice, however, the only limiting factor 


is the maintenance of an adequate rate of return. 


While the Canadian National and Canadian Pacific Telecommuni- 
cations are integral parts of their respective rail organizations, charges 
for service provided to and obtained from other departments of the parent 
companies and company subsidiaries are assessed at commercial tariffs. 
Each has access to a number of corporate services for which they are 
billed according to use made. Such services which are available to all 
departments include personnel, stores, medical, accounting, finance, 


transportation, law, investigation and public relations. 
SHARING REVENUES AND EXPENSES 


Prior to 1947, Canadian National and Canadian Pacific Telecommuni- 
cations operated as competing carriers. Since that time, competitive 
pressures from the telephone companies have caused Canadian Pacific and 
Canadian National to "pool" their resources and operate as a joint enter- 
prise. "Pooling" was initially limited to private line services. The 
underlying principle established at that time was that there should be 
equal contributions in terms of capital investments and operating costs, 
in return for which all revenues would be shared equally. There was, and 
still is, no actual inter-company accounting of operating expenses for 
such services, it being left to individual initiative to maintain the 
lowest level possible. These principles have subsequently been extended 
by means of a program of plant amalgamation, so that by 1974 there will 
be no duplication of terminal plant except in Vancouver, Winnipeg, Toronto 
and Montreal. This is being accomplished by the assignment of responsi- 


bility by area, with the aforementioned cities being excluded, to enable 


es 


a balancing of effort and to protect service reliability, since 
installations in these four locations are primary regional distribution 
centres. The diversity of plant at these locations minimizes the 


possibility of large-scale interruptions to service. 


Since services are equally shared, a comprehensive set of plant 
records are maintained for monitoring each company's plant contributions 
to the pooled effort. A basic assumption is made that if the plant 
contribution is equal, the maintenance offered by each company will also 
be approximately equal. Regular reviews are made of each company's 


contribution and construction plans are adjusted to minimize discrepancies. 


Variations of these principles have been applied in other 
service areas in respect to major switching and transmission systems. 
Agreements have been reached which provide for joint ownership of Telex 
and Broadband switching equipment, and microwave and coaxial cable 
transmission systems. The maintenance and operation of switching equip- 
ment is included in the responsibility allocations. However, maintenance 
and operating expenses of jointly-owned transmission systems are shared 


equally, to avoid disparities in cost due to geographic locations. 


Similarly, area responsibilities have been assigned for the 
provision of Public Telegraph Service. In each area, one company is 
responsible for all Public Telegraph Service and, in order to avoid 
accounting complexities, retains all revenue originating from that loca- 
tion. There is no sharing of operating and delivery expenses beyond the 


sharing of responsibility for interconnecting lines. 
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ORGANIZATION 


Within the pooling arrangement each company operates as a 
separate entity, administratively, operationally and financially. Canadian 
Pacific is operated from a System headquarters at Montreal, with four 
regional offices located at Vancouver, Winnipeg, Toronto and Montreal. 
Canadian National headquarters are at Toronto, with two regional offices 
at Toronto and Edmonton. Regional operations are further subdivided into 
four operating districts, with headquarters at Vancouver, Edmonton, Dawson 
Creek, Winnipeg in the west, and Toronto, Montreal, Moncton and St. John's 
in the east. Each department reports through a General Manager to its 
respective rail organization at an executive level. Headquarters opera- 
tions are responsible for such functions as marketing, engineering, 
planning, personnel, system accounting and for supervision of operations. 
Operations are the direct responsibility of the Regional Managers and 


their supporting staffs. 


At this time Canadian National/Canadian Pacific Telecommunications 
employ approximately 6,600 people, of whom approximately 15 percent perform 
management and supervisory functions, 12 percent are non-scheduled clerical 
staff and 73 percent are employed in jobs of a technical nature. All of 
the latter are assigned to the regions, and are members of either the 
Canadian Telecommunications Union or Transportation Communication Employees 


Union. 


This organization has been the result of continuing development 
brought about by technological advancements in the telecommunications 


industry to meet the demands of the Canadian economy for new and improved 


telecommunications services. Significant has been the decrease in 
operating personnel associated with the Public Telegraph Service. The 
volume of telegraph service reached a peak in 1954, and has been declining 
ever since at an annual average of approximately six percent, due, in 
part, to the increased use of line switched services. The decrease in 
this class of personnel has, however, been more than offset by rapid in- 
creases in technical maintenance personnel, brought about by technological 
advances and the introduction of new and more complex services. In fact, 
the number of personnel in this category has increased over a 30 year 
period by 25 percent. This compares favourably with increases in gross 
revenues, over the same period, of approximately 900 percent in that it 
indicates growth in technical capabilities with good control in costs, by 
application of modern testing and maintenance techniques and the use of 


automation. 


Maintenance of technical competence has and will continue to be 
a major consideration. This competence must, of course, be complemented 
by a familiarity with company organization, procedures and policies. To 
this end, it has been and will continue to be necessary to provide com- 
prehensive training programs. CN/CP operate continuous schools for its 
technical personnel, and maintain a staff whose sole responsibility is to 
prepare and provide courses and training information on new technologies 
and equipments. This has particular significance in telecommunications 
where, because of changing technology, it is frequently necessary to 


retrain senior personnel in other types of work. 


Similar to most industries, the selection and development of 
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management supervisory personnel has become more difficult, as the pace 
of business has accelerated and the needs for prompt decisions to seize 
market opportunities have intensified. CN/CP has recognized this need 

with the establishment of management development courses and greater use 


of university training programs and industrial seminars. 


A major aim in the development of CN/CP Telecommunications has 
been the realization of efficiencies available by joint operations. To 
this end, it has been necessary to eliminate duplication wherever possible, 
coincident with retention of management and financial identity. Wherever 
joint interests are best served by a common staff, joint offices have 
been established to administer segments of our business. Sales staffs 
have been amalgamated, and administration of jointly-owned switching systems 


is handled by one authority. 


PLANNING 


On the other hand, the planning for new developments and 
expansion programs and the financial management of operations continues to 
be an individual responsibility. Planning has benefited from this arrange- 
ment in realizing the best ideas generated by two independent authorities, 
and the ability to test the soundness of programs on a vitally interested 
partner. Duplication in development has been avoided by the assignment 


of specific programs. 


In the planning area, be it in the long range or current plan 


stage, there are four basic facts which are given careful attention: 
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(a) Market Planning 
A future demand for an existing service of for a potential new 
service must be identified by study of many factors which include 
historical information, various indices of industry growth, gross 
national product of the country, pricing strategy, life cycle 
analysis and demand for the service. 

(b) Technological Planning 
All current plans (5 years) are based on known or proven technology. 
Considerable time and effort is spent on a long range determination 
of the state of the art, to be absolutely certain that adequate 
technology is being used in planning for current and future install- 
ations. Work done in long range plans is much more difficult, as 
the state of the art is changing so rapidly that what may be a 
"way out" idea today may be the "in thing'' 10 years hence. In fact, 
the long range plans are mainly guide lines for specific planning 
within a five year term (current). 

(c) Financial Planning 
Every project is examined from an economic standpoint to ensure that 
it will continue to produce (if expansion to an existing service) or 
will produce (in the case of a new service) a service at a rate which 
will be attractive to the user, and at the same time provide a return in 
both CN and CP investments which will attract the capital to carry it 
out. 

(d) Human Resources Planning 
Staff, both in relationship to quantity and training, required to carry 
out) future plans’is'a very real factor to ‘be reckoned with, before 


embarking on an expanded or new endeavour. 


one 


Monthly meetings are held at CN and CP senior management 
level at which time current and long range proposed plans are evaluated 
within the above four outlined categories,. to determine their soundness 


and if they are meeting overall management objectives. 


Once a program is embarked upon, regular reviews of its 
progress are made at management level with extensive use of C.P.M. charts 


(critical path method) to identify and rectify trouble areas. 


CN/CP SERVICES 


The present day expertise in telecommunications of Canada's 
two national railways, CN/CP, has been the outgrowth of the railway's basic 
need for communications. As the Canadian Pacific Railway's ribbon of 
steel first crept across Canada in the 1880's, a telegraph line followed, at 
first with a single conductor and then expanding to many pairs. From this 
small beginning of providing for railway operations, the telecommunications 
capabilities of both of Canada's major railroads have grown in step with 
Canada and have pioneered many of the telecommunications services which 
we have come to accept as a way of life. CN/CP Telecommunications has played 
important roles in Canadian economic development. Since 1911, they have 
been in the foreground of the wired news service (Canadian Press and later 
Broadcast News) - stock exchange ticker operations - commercial radio 
broadcasting coast to coast - air traffic controller voice network - weather map 
facsimile distribution network. Until the commissioning of the telephone 
companies' Trans-Canada Microwave System in 1958, all long distance telephone 
service to western Canada via a Canadian route was served over railway telegraph 


lines between Sudbury and Winnipeg. The first circuit in this area was 


? 
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established on August 6, 1928. 


In 1956, CN/CP introduced to Canadian business a world-wide 
Telex network, which has experienced an annual growth in Canada of 18 
percent per annum. In later years, CN/CP provided some TV network 
facilities for the CBC. Again in 1967, CN/CP introduced an important 
communication service to Canadian business - Broadband service, specifically 
designed to handle high speed data (initially up to 50 kilo-bauds). 
CN/CP have also provided an integral part of the very extensive defence 
circuitry of the Canadian Forces. From a small beginning in 1881, with 
only one customer, CN/CP has grown with Canada until now, 89 years later, 


it is an important entity in Canada's telecommunications industry. 
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PART «LV 
ORGANIZATION 


TELEPHONE INDUSTRY 


There are more than 1700 telephone companies in Canada today. 
A customer of any one of these can be quickly connected to a telephone 


in either his local or any other company, both within and outside Canada. 


The complex problem of interconnecting these companies to provide 
Canada with a system which ranks high among those of the world, could not 
have been solved without the highest degree of co-ordination and standardiza- 


tion in all phases of planning and design down through the years. 


This co-operation between companies led to the establishment of 
formal associations of operating companies, the first of which, The 
Telephone Association of Canada, appeared in 1921. Its membership today 
includes the eight members of the Trans-Canada Telephone System listed on 


Page 32, in addition to the following: 


edmonton telephones (City of Edmonton) 

The Island Telephone Company, Ltd. (P.E.1.) 
Northern Telephone Ltd. (Quebec and Ontario) 
Ontario Northland Communications (Ontario) 


Québec-Téléphone (Quebec) 


The purpose of this organization is to facilitate a sharing of 
experience between companies, and the exchange of technical and operating 
information. An advantageous degree of uniformity among the members' 


practices resulting from this participation in TAC affairs contributes 
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greatly to their effectiveness. This is achieved through the activities of 
the various functional committees, composed of senior management personnel 
from each of the companies. TAC also sponsors Canadian representation on 


international telecommunications associations. 


There are many smaller companies which are not members of TAC. 
They, too, have similar associations, with aims very similar to those of 
TAC. These associations include the Canadian Independent Telephone 
Association, Quebec Independent Telephone Association, Ontario Telephone 
Association and the Saskatchewan Association of Rural Telephone Companies. 
Liaison between these associations and TAC is maintained through contact 


between their member companies, and the member companies of TAC. 


Of great significance to the development of telecommunications 
in Canada was the formation, in 1931, of the Trans-Canada Telephone System, 


organized to design, build and operate a Canadian continent-wide network. 


Prior to its formation, Canada relied on transmission through the 
U.S. for most of its Trans-Canada requirements. With the advent of TCTS 
and the provision of completely Canadian facilities, Canada gained full 


control of its telecommunications network. 


The Trans-Canada Telephone System's membership consists of the 
major telephone company in each province, representing the greatest resources 
and investment in toll facilities. Membership is thus related fundamentally 
to provincial boundaries, and hence has a definite, well-understood and 


permanent basis. 
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The members of the Trans-Canada Telephone System are: 


Alberta Government Telephones 

Bell Canada 

British Columbia Telephone Company 

Manitoba Telephone System 

Maritime Telegraph and Telephone Co., Ltd. 

The New Brunswick Telephone Company, Ltd. 

Newfoundland Telephone Company Limited 

Saskatchewan Telecommunications 

- Canadian Overseas Telecommunication 
Corporation is an associate member of TCTS. 

- Maritime Telegraph and Telephone Co., Ltd. 
represents the interests of The Island 


Telephone Company, Limited. 


The Trans-Canada Telephone System is not a corporation, but an 
association or voluntary partnership of eight telecommunications organizations 
working together to provide the necessary co-ordination and integration of 
Canada's telecommunications services on a national basis. As partners in 
this nation-wide business, they provide a complete network capable of carrying 
a diversity of communications -- television and radio programs, data and 


defence communications as well as regular traffic from coast to coast. 


The System is directed by a Board of Management composed of 
Directors representing all member companies. The Board of Management meets 


frequently and all decisions are based on unanimous agreement. Experience 


has shown that this is the best way to determine ways and means of 
meeting objectives of all provinces, and with this the objectives of the 
nation. The requirement for unanimity makes it impossible for a majority 


to impose its will. 


The Board is supported by inter-member operational and 
administrative committees that plan and co-ordinate the carrying out of 
the various programs of the System in its national telecommunications 


activities. 


All members have a dual role: to provide good quality service 
within the territories they serve and to work together to provide nation- 


wide facilities and services. 


Achievement of this objective requires the establishment of 
design standards and common operating procedures. This calls for 


co-operation and planning of high order. 


TCTS is a unique organization in that it combines in its 
membership, companies of different types of ownership, whose activities 
are affected by several different regulatory agencies. The three Prairie 
companies are provincially-owned Crown corporations, while the rest are 
investor-owned. In other countries, ownership is vested primarily with 
the central government or, as in the U.S., with investor-owned enterprises 


which have developed the telephone industry to its present level of efficiency. 


One important factor in the development of communications has 


been the close association between Canada and the U.S. This association 
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was of great advantage in the early development of the Canadian system == 


and continues to be. 


Because of the size of the American operations, research and 
development results far beyond the scale that Canada itself could afford to 


produce are made available through special service agreements. 


Service agreements have contributed greatly to the development of 
the Canadian system. Principal among them are the agreements of the members 
of TCTS, (except British Columbia Telephone Company), with Bell Canada; 
between Bell Canada and A.T. & T.3; and between B.C. Tel. and General 


Telephone and Electronics. 


The agreements permit the flow into Canada of technical and 
operating information produced by the vast resources of A.T. & T. and 
General Telephone, supplementing our own capability. Through member 


relations with independents, the entire Canadian industry benefits. 


Joint courses, conferences and seminars are conducted, which 


enhance the capabilities of telephone people in all aspects of the business. 


The individual members of TCTS accept the responsibility to 
co-ordinate with all telephone companies in the provinces in which the 
members operate, with the objective of ensuring that the total public need 
for service is met to the maximum degree possible. Member companies work 
closely with these companies, providing training courses, technical 
assistance, and System information as required. Each member, therefore, 
recognizes a dual responsibility, both to these connecting telephone 


companies as well as to the other members of TCTS. 
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CONSTRUCTION PROGRAM 


Probable no single effort better illustrates the high degree 
of coordination and cooperation that characterizes the TCTS operation than 
the annual construction programs. The TCTS program is really the sum of 
parts of each member's construction program, although it can be said, with 
equal strength, that each member's program includes his contribution to the 


TCTS network. 


As each member prepares his construction program he considers many 
factors and conditions. The single objective is to provide, improve and 
expand the service offerings in his operating territory in both intra- 
company and Trans-Canada services, so that his system will continue to fill 


its role as a vital part of the total national system. 


During the past ten to fifteen years particularly, there have been 
tremendous increase in the demand for basic telephone and other telecommuni- 
cations services. This has been coupled with a trememdous surge in the 
volume of traffic handled, resulting in a significant increase in the size 
and cost of construction programs of all the Trans-Canada companies; all in an 


era of rapidly rising costs. 


For the member companies of TCTS alone it is estimated that in the 
next five years, essential construction will entail expenditure of around 


$4 billion, about as much as has been spent in the last ten years. 


Because of the nature of their business, the telephone companies 


have much less choice in the size and timing of their expansion program than 


most industries enjoy. A continuous program of construction must be 
undertaken to ensure the availability of facilities -- to the extent 
possible, considering economic and financial constraints -- to meet 


consumer needs. 


As an essential preliminary to the determination of expenditures 
required to provide facilities for growth, a forecast of the probable demand 


for services must be made. 


A great deal of attention is given to forecasting demands for 
telephone and other telecommunications services. The changing environment 
in each section of each telephone exchange area is continually analyzed, to 


provide forecasts of future requirements. 


PLANNING 


Planning for the network is structured in two phases. First, 
planning is carried out within the framework of fundamental plans which are 
broad, long-range 15 to 25 year views of the future in terms of growth, 
environment and technology. These are intended to be guides rather than 
specific courses of action, to help prepare for the future in an economic 
and orderly fashion, and to visualize where innovation or new technology may 


be used to advantage. 


The second phase concerns current plans where the focus is on the 
next five to seven years, and are considerably more detailed. This stage of 


planning is based on known technology. 


Planning influences financial and manpower programs, and 
research and development recommendations, and it is important to 
communications equipment manufacturers in forecasting future production 


loads. 


The nature of the communications business dictates that all 
additions to the network be compatible with existing plant. Furthermore, 
these additions must incorporate the latest technical advances to ensure 
meeting service requirements which are becoming more critical as to quality, 
and are increasing in variety. Additions are planned in the most economical 


manner, having due regard for both initial and continuing costs. 


The effective implementation of construction programs requires 
continuous review and revision of estimates of dollar and material requirements. 
At regular intervals each year, construction programs are reviewed and 
analyzed. Analysis identifies projects which must proceed so that growth in 
service requirements will be met as forecast, and progress toward essential 


modernization objectives maintained. 


In implementing the program, due consideration is given to service, 
financial return and manufacturers' production, as well as to financial and 
manpower resources. The engineering of each project includes an economic 


comparison of possible plans to select the optimum course. 


The total construction expenditures are affected by four major 
factotse 
1. Replacement and movement of plant 


in service; 


2. Growth in demand for present service 
offerings; 

3. Innovation and modernization of services 
and equipment; 


ieee Resources. 


ibs Replacement and Movement of Plant in Service 


Expenditures in this category are required because of customer 
movement, public improvement projects, and for replacement of plant either 


damaged by storms or not economically maintainable. 


The expenditures do not increase revenues, but are essential to 


maintaining service. 


2. Growth in Demand for Present Service Offerings 


The growth in the number of telephones in service in Canada has 
been dramatic during the last ten years; from 1959 to 1969 it was over 


70 percent. 


At the same time, the calling rate has likewise increased, to the 
point where Canadians are among the most talkative people in the world, with 
an average of nearly 700 telephone calls per person per year. This growth 
in the calling rate has required great additional capacity in both switching 


equipment and transmission network facilities. 


Also included in the growth category are expenditures required to 
promote continuity of service and survivability of plant. This reliability is 


expected by Canadian telephone customers and must be maintained. 


3. Innovation and Modernization 


Telephone companies must ensure that planning done today will 
meet the needs of the future as public expectations rise, and technology 
advances. Inability of telecommunications services to cope with the 
traffic volumes expected in the future would have a serious impact on the 
Canadian economy. It is therefore essential that the network be able, 


through continuing modernization, to meet future demands. 


This important portion of the construction program makes 
provision for all forms of innovation and modernization in switching, 
transmission, and terminal apparatus to meet emerging requirements being 
generated by such developments as computerized information banks, computer 
to computer transfer of information, visual services, in addition to the 


continuing modernization of public telephone service. 


The importance of organizational structure is promoting 
innovation in the telecommunications industry is discussed in Appendix 1 


to this Telecommission Study. 


4. Resources 


The ability to carry out construction programs depends on the 
availability of all necessary resources: materials, manpower and money. 
Capital resources are particularly vital, and the lack of sufficient capital 
would seriously impair the program through inadequate provision of facilities 
and possible deferment of new construction designed provide facilities 


required for the needs of the future. 
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The availability and cost of all three categories of resources are 


significant controlling factors in construction programs, particularly in 


the current era of inflationary trends. 


REVENUE SETTLEMENT 


Because of the variety of services provided jointly by the many 
telephone companies in Canada and the importance of the revenue derived, 
revenue settlement is a significant facet of the total operation. Together 
with the technical factors of co-ordination, integration and compatibility, 
revenue settlement is vital to the task of welding the close to 1700 


Canadian telephone companies into one efficient system. 


The Trans-Canada Telephone System divides all System revenues 
among its members. In turn, the members of TCTS arrange settlements with 
most Canadian independent telephone companies. The purpose of these 
settlements is to ensure that the independent companies as well as the members 
receive a fair share of the revenues to enable them to participate in the 
provision of complete national service. These settlement arrangements are 


arrived at through discussion and what is, in fact, a bargaining process. 


Revenues collected by one company for service provided in 
conjunction with one or more other companies are naturally subject to 


settlement. 


There are five categories of toll message settlements: 


Independent Company Settlement: covering all toll traffic 


exchanged between an independent company and a connecting TCTS member company, 
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including all calls which originate or terminate outside that member's 


operating territory. 


Adjacent Member Settlement: covering all toll traffic exchanged 
between adjacent TCTS members, including that originating and terminating 


in their independents' territories. 


Trans-Canada Settlement: covering all traffic involving the 
territories of three or more TCTS members, including independents, the 
Canadian portion of Canada-U.S. and domestic carrier portion of overseas toll 
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Canada-U.S. Settlement: covering Canada-U.S. toll traffic. Its 
purpose is to determine the Canadian and U.S. revenue shares, the Canadian 
part being settled among Canadian participants through the Trans-Canada and 


independent company settlements. 


Overseas Settlement: covering the domestic carriers' portion of 
Canadian toll traffic with overseas points. Like the Canada-U.S. settlement, 
it determines the share to be distributed through Trans-Canada and 


independent settlements. 


Settlement categories for private line services are very similar 
to those for message toll. The main difference is that any Canada-U.S. 
private line service involving only one Canadian company is settled directly 
by that company with the U.S. company concerned. All Trans-Canada private line 
revenues are combined with message toll revenues in the Trans-Canada 


settlement category. 
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Thus, the total Trans-Canada revenue settlement includes the 
revenues from all defined Trans-Canada categories including Canada - U.S. 


plus the Trans-Canada portion of Overseas revenues. 


An important objective of a settlement plan is to produce mutually 
acceptable results to the participating companies. It is more important 
that the type of settlement achieve this objective than that it conform to 
any standard pattern. Thus, the various members of the industry have chosen 


the type that best meets the needs of a particular relationship. 


There are a variety of plans to distribute revenues. By far the 
greatest sum of money is settled under what is known as the Full Division 
Plan of Settlement. This type of plan is used by TCTS members for Trans-Canada 


and most of their Adjacent Member settlements. 


A large number of settlements are made on a Commission and 
Prorate basis. Many variations are used for settlements between TCTS members 
and their independents. There are also a few settlements related to rate 


schedules. 


Differing environmental situations have resulted in modifications 
so that many specific settlements vary from one another in minor ways to 


achieve the desired acceptability. 


Because of the significance of the Full Division Plan type 


settlement it is considered that a general description would be of value. 


While the basic principles of Full Division Plans of Settlement 


are always the same the procedures permit a wide variety of weighting factors 
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and arbitrary assignments to be used, in order that bargaining parties 
may arrive at mutually acceptable solutions. Very few, if any, Full 


Division Settlement Plans are identical. 


Under the Full Division Plan, the revenues to be settled are 
pooled. Basically each member receives from the pool an amount equal to 
the expenses it assigned to provide the revenue generating services. The 
balance of the pooled revenues is distributed to each participant on the 
basis of his proportinate participation in the provision of the service. 
The participant's contribution is normally measured in terms of his assigned 


plant investment. 


Each participant therefore determines: 


a. Originated revenues for distribution 
after settlement with independents 
b. Assigned expenses 


c. Assigned Plant Investment 


The amounts of "assigned expenses" and "assigned plant investment" 
are determined by application of detailed, uniform procedures, agreed to by 


the participants. 


In the mechanics of the process, the participant's total plant 
investment is separated into theoretical categories - exchange and inter- 
exchange. A portion of each category is assigned to each settlement by use 
factors. The portion assigned is determined by agreed methods to measure 


proportinate participation in that settlement by agreed measurement units. 
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Similarly, "expense" participation is determined for each 
settlement by analysis and correlation of accounting and use data. This 
measurement also assists in recognizing the impact of variations in labour 


rates, geographic factors, etc. 


The pooled revenues are then distributed in accordance with the 


-principles described above. 


"Assigned investment" and "assigned expense" allocations as 
carried out by TCTS for revenue settlement purposes do not determine rates 
of return when related to revenue. They are only used as a measure of the 
proportionate participation of the members. They are not a measure of 


actual investment and expenses in a given service. 


Because of the fact that average use factors and ratios are 
applied to assign broad categories of exchange and interexchange book 
costs and expenses to the various settlements, any similarity between assigned 
investment and expense dollars and actual investment and expense dollars is 


destroyed. 


The procedures of the Full Division Plan of settlement are complex. 
There is a high degree of uniformity required in the total involvement. It 
is essential that there be uniform accounting, uniform settlement study 
procedures and reasonable uniform characteristics, such as scope of service 


offering and rates. 


In summary, this overall chain of settlements has been a vital 
part -- just as modernization, innovation and response to public need have 


been -- in developing the Canadian telecommunications network. 
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PART V 


TELECOMMUNICATIONS: CANADA AND OTHER COUNTRIES 


Comparisons of national telecommunications systems are extremely 
difficult, as the variables and combinations of them, which affect the 


development of a system are almost unlimited. 


The following table indicates the degree of penetration of the 


market in telephone and record message business, as of January 1, 1969. 


Telephones TWX-Telex Customers 
Country Per 10,000 pop. Per 10,000 pop. 
Switzerland pe aa.2 U5 Ae 
West Germany 1,865 1, 90 
Austria OCS al GAC 
Norway 25/02 Pot 
Sweden 7 6 N/A 
Wakes 25320 asa te) 
France 1,498 Sryhs 
GEASS eZ GS 
Canada DAP TORO 


Canadians travelling abroad tend to measure the standard of 
service in other countries by the standard they are accustomed to at home. 
This is natural, but hardly valid. The standard of service provided in any 
nation should be measured by that nation's need, its ability to pay and many 
other factors. Service that Canadians would not consider good may well be 


adequate for another country. 


Comparing service requires consideration of many factors and, 
imgiact, pure conclusions (are next tovimpossible to draw. It is equally 
difficult to compare rates, but no comparison is really valid unless it 


relates to the unmeasurable -- the service for which payment is made. 
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One measurement, for example, is that it takes two hours of 
work for a Canadian telephone customer with average income to earn the cost 
of a month's individual line residence service. In the United States, the 
figure is 2 hrs. 10 mins.; in London, England, 43 hrs. (double the amount) , 


and in Pariis,) France,’ lowhrs.) om times *the fcostmaniCanada- 


However, the proportion of the gross national product of these 
nations which is represented by the value of telecommunications services, 


is not readily available and would require considerable research to develop. 


The way of life has an effect on telecommunications needs. 
Where a population moves on foot or on bicycles, they are less likely to 
demand telephone service like that of Canada and the U.S., and do not appear 


to need the standard offered on this continent. 


National policy is a factor, particularly where postal service 
and telecommunications are provided by the same department of government. 
This is fairly common in European countries. It then becomes a question of 
which method of communication national policy emphasizes: postal, telegraph, 


telephone, Telex-TWX. 


Pricing policy is a large factor. European telephone systems use 
measured rates, the U.S. is heavily 'measured rate", Canada is flat rate. 
It is generally accepted that measured rates depress demand for service, 
particularly in nations of lower standards of living. Hence, measured 
service reduces use of telecommunications more in European nations than it 


does in the U.S. 


Financing is a major consideration. In Canada and the U.S., 
telecommunications companies rely on the external financial market to a 
substantial degree for their capital requirements. In Sweden, most of the 
Telecommunications Administration's financing is from its own internal 
sources, with some government financing involved. In other European 
countries, the telecommunications capital budgets are subject to the 
availability of government financing and, presumably, are considered in 
light of priorities with other government projects in the allocation of 


funds. 


Integration of manufacturing, research and development functions 
with the operating companies seems to be a major factor in the total 
national development. Whether it is a cause or effect is not important 
because it is an essential, regardless. In the United States, this 
integration is achieved by General Telephone and Electronics Corporation 
for their group of companies and by A.T. & T. with Bell System operating 
companies, Western Electric and Bell Labs. In Canada, the G.T. & E. has 
Lenkurt Electric Company of Canada Limited and Automatic Electric (Canada) as 
manufacturing and R&D subsidiaries of G.T. & E. Bell Canada has the 


manufacturing and R&D facilities of Northern Electric. 


The topic of innovation and corporate integration in Canadian 


telecommunications is discussed more fully in Appendix I to this report. 


Thus, it can be said that the two countries having what is 
considered to be the best telecommunications service also have the highest 


degree of integration of manufacturing, R&D and operations. 
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In Sweden, the Telecommunications Administration carries on 
operations, manufacturing and R&D within its own organization. In recent 
years, it has joined forces with the L.M. Ericsson Company of Sweden to 
pool the resources of both in the development of electronic switching 


equipment. 


The Administration usually manufactures all customer equipment, 
switching equipment and private branch exchange equipment from its own 
designs, but it co-operates with outside manufacturers of transmission 


equipment to supply a large part of its requirements. 


Britain has recently re-organized its Post Office to form a 
Post Office Corporation with a Board largely drawn from outside the public 
service. A very strong executive team has been assembled to revitalize 
the General Post Office. Within the Post Office Corporation, there are 


major divisions for telecommunications and postal service. 


Under the old system, equipment was manufactured for the 
Post Office by selected manufacturers under bulk supply agreements. This 
system was cumbersome, as every little specification was tied down to the 
most minute detail by the Post Office, leaving no room for innovation on the 
part of the manufacturers. The Post Office, however, has its own R&D 
facilities, and under the new system, joint planning by the Post Office 
Corporation and industry will take place through an advisory group on 
telecommunications systems definitions. The Post Office Corporation 
will then purchase equipment through competitive bidding using specifications 
developed by the advisory group. Specifications will be more detailed for 
interfaces than they are currently. Very ambitious plans for improvement 


have been outlined in a government white paper, published in 1969. 
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In France, a single ministry administers the closely linked 
activities of post, telecommunications and banking. The telecommunications 
organization is completely dependent on outside suppliers for all its 


supplies. 


Existing facilities are overloaded and there is a long waiting 
period for new services. The ministry is facing a serious situation in its 


efforts to overcome the problems. 


By all appraisal standards, it is generally agreed that the 
Canadian systems with their well integrated R&D, manufacturing and operating 
functions provide excellent service. In Great Britain and France, there 
is a much lesser degree of integration and these systems are not considered 


comparable to those in Canada, the United States and Sweden. 


The factors of service, consumer needs and market penetration are 
related. They are, in themselves, a combined factor determining the degree 
of public acceptance of telecommunications service. If the service does not 
meet the public's need, the public does not buy it and does not use it. 

An example can be found in France, where there is a recorded backlog of 
350,000 applicants for telephone service, but it is estimated that the actual 
backlog is really about 2.5 million, because many potential customers do not 


apply due to the delay in obtaining service. 


As France improves the technical standard of existing service and 
expands its network to meet identified needs, a new flood of demand will appear 
which in turn will create further congestion. Until these demands are met, 


the quality of service will not substantially improve. 
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There is an old adage in the telecommunications business, 
"service sells service" and, until the service "sold" is provided on 
demand and is technically good, the public need is not being adequately 


met. 


There are four ways by which people communicate information to 
one another: face to face, mail, telegraph and telephone. The last three 
are really monopolies, but it is only in Canada and the U.S., of the 


countries looked at, that they are provided by different organizations. 


In Canada, neither postal nor telegraph revenues are considered 
when planning telecommunications and designing long distance message rates; 


in Great Britain they could well be a major factor. 


A distinct advantage contributing to the high standard of service 
between Canada and the U.S., is that Canadian carriers are completely 
integrated in a total system design with their U.S. counterparts. The 
resulting high degree of uniformity of service facilitates the ease by which 


the public can use the service. 


It has already been pointed out that service in other countries 
should not be measured by Canadian and U.S. standards but by the needs of the 
countries concerned. Canadians must judge their own service by how well it 
meets their needs, and their own carriers by how well they perform in 
anticipating and serving the total public need. Canada needs constantly 
improving service, regardless of what kind the rest of the world has, and its 


carriers intend to provide this. 
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PART VI 
CANADIAN TELECOMMUNICATIONS INDUSTRY: 


GROWING WITH CANADA 


The development to date of the Canadian telecommunications 
industry has been achieved, for the most part, through the efforts of the 
communications carriers. In the industry's opinion, the public need for 


service has been met and will continue to be met in the future. 


The Canadian telecommunications industry has approximately 
seven billion dollars invested in facilities which, in recent years, have 
been increasing at about 10 per cent per annum. Demand has been adequately 
forecast and met, as evidenced by the short lead time required to provide 
a service once the order has been expressed. This is particularly note- 
worthy, in view of the long lead times required to produce backbone 


networks. 
During the last fifteen years: 
- 29,000 route miles of microwave 
systems have been built; 


- 5.3 million telephones have been added; 


- 23,500 Telex-TWX installations have 
been made; 


- Direct Distance Dialing has been provided. 


To meet these tremendous growth requirements, the Canadian 
telecommunications industry has been a leader in innovation in Canada. 
The industry continually carries out research to determine what the user 


wants. 
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The public telecommunications systems have been growing ever 
since the early beginning of the industry. While the systems are constantly 
being improved and expanded, it is always necessary to ensure that new 
facilities will be able to work with the existing facilities and be 
compatible with existing network parameters. It is thus no accident that 
the "total system concept" in technological planning originated with the 


telecommunications industry. 


The "total system concept" requires the study of many factors 
involved in the decision to incorporate new facilities in the system. These 
include technical and operating characteristics, market and economic 
considerations, compatibility requirements, optimum time schedule and 


appraisal of alternate possibilities. 


Frequently a considerable amount of R&D and engineering information 
is required to permit proper appraisal of all the factors and to satisfy 


demands. 


Further planning is required on the part of the operating companies 
and the manufacturers to co-ordinate the various activities such as production, 
installation, training of personnel, financial planning, establishment of 


maintenance facilities and market introduction. 


As will be evident from the above, innovation in the tele- 
communication industry is a rather complex process which involves close 
integration of efforts between the various disciplines in the operating 
companies' and the manufacturers’ organizations. Quite often, new industry 
projects also need to be planned on a national basis requiring system 


co-ordination. 
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The vital role of management in the operating companies, as 
instigators of innovation, needs to be emphasized. Planning of new 
facilities and the introduction of new services must necessarily be done 
well in advance of current market requirements. While comprehensive and 
thorough planning enables management to make decisions with a greater 
degree of certainty, there is no such thing as an infallible way of 
judging market conditions, technological trends, and the many other factors 
influencing the economic outlook for the telecommunications industry. 
Therefore, a fairly high degree of risk is associated with many of these 


management decisions. 


In recent years the Canadian R&D capability has been greatly 
strengthened by close co-operation among telecommunications operating 
companies, manufacturers and R&D organizations, and also by federal 
government assistance programs. As a result, Canadian technological 
capability in the telecommunication field has been much improved and this 
progress is continuing. More than any other Canadian industry, the 
Canadian telecommunications industry has been conscious of the need to 
innovate in order to keep abreast of new service demands, and to continue 


to provide Canada with one of the world's best telecommunications systems. 


It is of tremendous importance to the industry to possess a high 
level of technical competence, and this level has been raised through the 
establishment of strong Canadian R&D laboratories. This indigenous R&D 
effort is vital to support Canadian manufacturers of telecommunications 
equipment, and the Canadian public telecommunications carriers are justly 
proud of the fact that nearly all the equipment used in their networks is 


of Canadian manufacture. 
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Innovation is discussed in Appendix I to this Study and in 
Telecommission Study 4(a) on the Future of Technology. Major new projects 
will make tremendous demands on the industry in the coming years but, on 
the basis of the past performance and the well trained and experienced 
personnel, there is every reason to feel confident that the Canadian 
telecommunications operating industry, R&D, and the manufacturing industry 
will be able to cope with the new requirements, expanded demands for 


service, and new sophisticated technology. 


The great growth of the last two decades has witnessed 
significant innovations in telecommunications technology. Some highlights 


of the industry's development in this period are the introduction of: 


Telex, by CN/CP Telecommunications 

- the Trans-Canada Telephone System coast- 
to-coast microwave system 

- network television service throughout 
the nation 
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- Direct Distance Dialing 

- the CN/CP Transcontinental microwave system 

- Touch-Tone service 

- a computer based store and forward service 
by CN/CP Telecommunications 

=) electronic switching 

- Broadband Exchange Service, by CN/CP Telecommunications 

- Message Switching Data Service, by T.C.T.S. 


~ MULTICOM Sexvice, by TeC.T. 5. 
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These achievements have made available to Canadians, at just 
and reasonable rates, the complete spectrum of telecommunications services. 


Included among them are the following, more common services: 


- Public Telephone Service The telephone customers of Canada are served 
by an extremely efficient system. The operations of almost 1700 companies 
are integrated so that all customers of all companies can achieve fast 
connection with each other and customers in other countries. As an 
illustration, Canadians placed over 432 million long distance calls in 1969, 


up 11.1% over 1968. 


Over 98% of telephones have automatic dial or Touch-Tone service. 
Direct Distance Dialing was introduced in Canada in 1956, as a result of 
extensive studies begun in 1953. These were actually joint studies 
involving Canada and the United States since it was obvious that the DDD 


networks of both nations should be integrated. 


The conversion to DDD required the close examination of 
practically every part of the telephone industry's operation, from billing 
to transmission. Each customer in North America was assigned a unique 
10-digit telephone number, toll routes were re-arranged, computer type 
switching units were installed, additional toll circuits were built, all 


according to plan and co-ordinated among the companies involved. 


Today, well over 90 per cent of Canada's telephones can dial 


directly to almost 120,000,000 telephones in Canada and the U.S. 


These achievements have come about while the rate structure 


is one of the lowest in the world. Indeed, the Canadian industry has 
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reduced long distance rates over the years. A three minute station night 
call, Halifax to Vancouver, cost $2.80 in 1960 and $1.95 today; $1.00 if 


placed after midnight. 


- Public Telegrapheservice The telegraph service, which was the most 
important provided by CN/CP, grew steadily, reaching a peak during the year 
1954. Since then, there has been a reduction in the number of telegrams 
handled, resulting probably from the many more sophisticated services that 
are available to the public today. At the present time, this business 


represents about 15 percent of the CN/CP's overall business. 


The problem of picking up and delivering the telegram continues 
to remain the most difficult to solve. We can cross the continent with a 
message in a few seconds, but delivery to the customer takes the bulk of 
the time. Improvement has been made in this area, and such media as the 


telephone, facsimile and Telex have largely replaced the messenger boy. 


- Switched Teletype Service 


Telex - Data Telex 
Telex is a relatively new communications service, inaugurated in 
Canada during the year 1956. It is basically an automatic system for the 
interconnection of teletypes by dialing. Today there are more than 20,000 
customers using Telex in Canada and about 350,000 throughout the world. 
Telex operates at a speed of 66 words per minute in the five-level teletype 
code and Data Telex operates in the eight-level code at 100 words per minute. 


Two hundred and seventy-five customers are now using Data Telex. 


TWX 


TWX service was introduced to Canada in 1962. It operates in 
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the eight-level code, at a speed of 100 words per minute, providing 
switched record service and some types of data transmission. Access to 
the network is available at virtually every point in Canada reached by 


the telephone companies' network. 


TWX is interconnected for international service to the European 
Telex network and the TWX network in the U.S. There are approximately 


3,400 TWX customers in Canada. 


- Private Line Service These services are provided in three types: 


Voice -— such as commercial voice, CBC radio network service 
and service to private broadcasters, both AM and high quality 15 KHz FM 


service. 


Video - including the CBC English and French and CTV networks 


with colour capacity. 


Digital - Many telecommunications customers have requirements of 
such proportions that their need can best be met by a digital service, custom 
built to their particular needs. These include stock brokers, computer 


customers, facsimile users and many other varied requirements. 


- Private Switched Networks These networks meet the needs of many 
customers for special services. Included among them are: 
- the collection and dissemination of news in both record 
and voice forms. 
- facsimile transmission in the news field and in the law 


enforcement field. 
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- the transmission of stock quotations among members of 


broker associations. 


- the particular telecommunications needs of the Canadian 


Forces. 


Several other Telecommission Studies on the Future of 
Technology, The Wired City, and on Computers discuss the tremendous scope 


for future innovation. 


See 


This is an era of constant change -- in our institutions, 
in man's attitudes towards his environment, in governments, in social 
and economic systems and in man himself. There are no hard and fast 
rules for charting new communications frontiers to meet the needs of the 
coming society, and it is imperative that we consider all the questions 
objectively. We are going to be faced with a challenge such as we 


have not experienced in our history, and we are prepared for it. 


CN/CP Telecommunications 
Trans-Canada Telephone System July 1970 
The Telephone Association of Canada 
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APPENDIX 1 


THE IMPORTANCE OF ORGANIZATIONAL 
STRUCTURE IN PROMOTING INNOVATION IN THE 


TELECOMMUNICATIONS INDUSTRY 


THE NEED FOR INNOVATION IN TECHNOLOGY 


GENERAL 

The need for innovation in the Canadian telecommunications 
carrier industry must be seen against the background of the central 
role of this industry in our society, its future role, and the economic 
and social environment of the industry. The broad term "innovation" is 
used here to signify the whole process of introducing new technology. It 
includes research and development, engineering of manufacture, market 


introduction and other essential steps. 


The Canadian telecommunications carrier industry provides the 
vital information highways linking the various parts of our far-flung 
country together, enabling people to communicate with people, machines 
with machines, and broadcasters to interconnect their program studios, 


broadcasting stations, and other facilities to reach a national audience. 


The public telephone network which forms the largest and most 
highly developed part of the Canadian telecommunications network is 
distinctly Canadian, yet it is fully integrated with the North-American 
Direct Distance Dialling (DDD) Network allowing Canadian telephone 
subscribers to dial upwards of 100 million other subscribers without 
operator assistance. By any comparative standard the Trans-Canada 
Telephone System provides service of high quality at reasonable rates. The 
present network facilities are flexible, providing a wide range of services 
from the conveyance of television signals to wide and narrow band data 
services, yet it is obvious that the rapidly rising requirement for data 


communications, pending service offerings such as videophones, and a host 


of other service requirements, many of which have hardly been thought 
of today, will impose heavy demands on the industry and lead to a more 


rapid rate of innovation and increased demands for sophisticated technology. 


The Canadian telecommunication carrier industry, besides having 
a very high degree of Canadian ownership, has also traditionally obtained 
most of its technical facilities from domestic manufacturers. It is a very 
capital-intensive industry making heavy demands on the Canadian financial 
resources but has also contributed very substantially to the growth of 
Canadian manufacturing industry and other industries supplying the 
telecommunications carriers. For many years most of the telecommunication 
equipment manufactured in Canada was of foreign design but increasingly 
Canadian manufacturers of telecommunications equipment have developed 
their own designs and are rapidly increasing their R&D capability to support 


their own manufacturing operations. 


The market for Canadian telecommunication equipment is largely 
dependent on the spending on technical equipment and supplies by the 
telecommunications carriers, although export sales are becoming increasingly 


important in some sectors. 


In a modern technological industry it is not feasible to plan 
the various steps in an innovative cycle in isolation. Thus the planning 
of the telecommunications carriers will largely determine the size of the 
accessible market, the type of equipment required, and the various technical 
requirements to be met. The expected sales of new types of equipment will 
in turn determine how much R&D it is possible to justify on economic grounds 


on particular classes of technology and equipment. Futhermore, advance 


knowledge of the plans of the telcommunications carriers for the 
introduction of new equipment is necessary to allow sufficient lead 

time for industry to develop the kind of hardware needed at the time it 
is needed. Current experience appears to be that R&D expenditure in the 
order of 8 to 10 percent of total product sales is required to keep pace 
with the rapid advances in technology and in the resultant requirements 


of the public as identified by the telecommunication common carriers. 


During 1970 the Canadian telecommunication carriers will spend 
about 700 million dollars on new construction and also very considerable 
sums on maintenance and supplies. The construction budgets of the various 
telecommunication carriers are at the present time very restrained due to the 
rigid economic climate and should probably have been considerably high to 


achieve an optimum rate of growth and modernization. 


Future projections are always uncertain but it is expected that 
the total value of telecommunication plant of the TCTS companies will rise 
from $6.5 billion in 1970 to $17 billion by 1980 and $42 billion by 1990.%* 
This will call for a tremendous amount of new equipment and it is of 
paramount importance to the telecommunications manufacturing industry that 
the bulk of this investment in new plant be spent on equipment of Canadian 
design and manufacture. Very directly therefore the amount of sales of 
equipment to the Canadian telecommunication carriers will determine in very 


large measure the financial health of the manufacturing industry and the 


* This estimate was developed by the TCTS companies and is quoted from 
Telecommission Study 4(a) - The Future of Technology. 


amounts this industry can afford to spend on R&D. Conversely, unless a 
very much enlarged R&D effort is undertaken by Canadian manufacturers of 
equipment for the telecommunication carrier companies, it will be necessary 
to rely much too heavily on imported designs and this may indeed make it 
impossible to satisfy the need for technically sophisticated equipment 


from Canadian manufacturing sources. 


In considering the need for R&D in the telecommunication field 
it should also be emphasized that a host of new input/output devices, 
business machines, computer terminals, etc. will increasingly be connected 
with the telecommunication carrier network. Most of these devices will 
probably be owned by telephone customers, and this class of equipment will 
probably call for a very considerable R&D effort if Canadian manufacturing 


industry is to compete in this sector of the market. 


The very central importance of electronic technology to any 
industrialized nation is now becoming generally recognized. In particular 
it may be said that Servan-Schreiber's book, "The American Challenge", in 
which he probes the reasons for American technological superiority and 
American takeover of many European industries, has proved important in 
focussing attention on these problems. Servan-Schreiber points out that 
U.S. investment in Europe is concentrated in the high-technology growth 
industries and that 90% of this investment is financed from European sources. 
After enumerating the inroads made by U.S. industry in European sophisticated 


electronic fields such as computers and microcircuits, he goes on to say: 


"These figures are important to keep in mind, for 
electronics is not an ordinary industry: it is the base 
upon which the next stage in industrial - and cultural - 
development depends. In the nineteenth century the first 
industrial revolution replaced manual labor by machines. 

We are now living in the second industrial revolution, 
and every year we are replacing the labor of human brains 
by a new kind of machine - computers. 

A country which has to buy most of its electronic 
equipment abroad will be in a condition of inferiority 
similar to that of nations in the last century which 
were incapable of industrializing. Despite their brilliant 
past, these nations remained outside of the mainstream of 
civilization. If Europe continues to lag behind in 
electronics, she could cease to be included among the 
advanced areas of civilization within a single generation." 


A second quote from "The American Challenge" would appear of 
IN'ECKESE: 
"During the past ten years, from the end of the 
cold war and the launching of the first Sputnik, American 
power has made an unprecendented leap forward. It has 
undergone a violent and productive internal revolution. 
Technological innovation has now become the basic objective 
of economic policy. In America today the government 
official, the industrial manager, the economics professor, 
the engineer, and the scientist have joined forces to 
develop coordinated techniques for integrating factors of 
production. These techniques have stimulated what amounts 
to a permanent industrial revolution." 
The above quotes are felt to be equally applicable to our Canadian 
situation and much of the thrust in our efforts to enhance the level of 


technological knowledge and skill in Canadian industry should be aimed at 


the electronic field. 


The Science Council of Canada has come out strongly in favour of 
putting most of the emphasis on "mission oriented R&D", in other words R&D 
performed in support of a particular program of innovation. This view is 


strongly shared by the telecommunication carriers. It should be remembered 


that the ''total systems concept" originated in the telecommunication 
industry as a method for dealing with many complex factors in the planning 
and engineering of telecommunications systems. Under this concept the 
problems of technology requiring solution as part of the development of 
any particular system may be defined and specifically directed R&D may be 
concentrated on main areas. This subject will be dealth with more fully 


in a later section of this report. 


SPECIAL CANADIAN REQUIREMENTS 


The importance of the Canadian telecommunication network is such 
that the very functioning of our national institutions, business, news media, 
and cultural activities are highly dependent on the reliable availability 
of these services. In a world of changing military commitments, uncertain 
peace, and internal upheavals in many countries it would be dangerous for 
the Canadian telecommunication carriers to be too highly dependent on 
foreign suppliers. This is particularly true of our basic telecommunication 
services both locally and as regards toll facilities. On the other hand 
Canada will never be entirely selfsufficient - nor will any other developed 
nation, nor is it desirable to be so. This need for reliable sources of supply 
goes further than a mere need to assure a continued supply of equipment and 
parts used in the network. Today there is a growing need for knowledgeable 
technical back-up from industry to the service industries as equipment is 
becoming steadily more sophisticated. It is often not sufficient that such 
back-up be provided by the manufacturing plant as it is frequently necessary 
to know the design intent of a particular piece of equipment - knowledge 
which can normally only be supplied by the development laboratories 


responsible for the original design. 


So much has been written lately on the subject of innovation 
that it would appear largely superfluous to repeat these arguments here. 
A wealth of material on this subject has been presented to the Senate 
Committee on Science Policy during their current hearings. In the Fifth 
Annual Review of The Economic Council of Canada which dealt with "Science, 
Technology and the Economy", a useful definition of the relationship 


between R&D and innovation was given: 


"While R&D is concerned essentially with invention - 
with the conception of an idea, and the initial 
development of the idea - innovation is concerned 

with the crucial role of entrepreneurial decision- 
making and risk-taking in the "follow-through" process, 
which involves the coupling of the initial idea of 

the results of R&D with engineering, design, financing, 
tooling-up, production and marketing. Thus, R&D by 


itself may add nothing to economic growth. It is the 
innovation process - beginning when management decides 
to move from R&D into engineering, design and all of 
the succeeding stages - which brings new products, 


processes and services into use, and which contributes 
to growth. A recent U.S. study sets out some "rule 


of thumb" figures for the distribution of costs in the 
successful development of certain products in that 
country: 


Research - Advanced Development - 


Basic Invention 5-10 per cent 
Engineering and Designing the Product 10-20 per cent 
Tooling - Manufacturing Engineering 

(Getting ready for manufacture) 40-60 per cent 
Manufacturing Start-Up Expenses 5-15 per cent 
Marketing Start-Up Expenses 10-25 per cent 


If innovative activity is to be stimulated and encouraged, 
both public and private efforts must be directed over a 
much broader range of effort than R&D. There is danger 
that policy-makers will concentrate on support of R&D, 
leaving the rest of the process to take care of itself." 


The Canadian telecommunications carriers carry out very 
extensive planning activities, combining studies of technology, traffic 


growth, changing population patterns, ecology, industrial and business 


development, etc. in order to anticipate the requirement for new services, 
changes to existing services, network extension and modernization, 
expansion of services, introduction of new concepts of service and operation 
and so forth. Out of this mass of planning data emerge short term and 

long term plans for expansion of services, construction of new plant, and 

a time table for these various steps. The details of this planning process 
may differ somewhat within the industry but the basic steps are the same. 

A very important part of this planning is the technical specification of 
new equipment, and the overall planning of new systems. Due to the rapid 
advance of new technology such plans are best developed in cooperation with 
the manufacturing companies, particularly with the System Engineering 
Department of the R&D arm of the manufacturer. If any new system is to be 
developed in Canada, it is essential that the manufacturing companies know 
5 to 2 years in advance of the requirements of the carrier companies and 
that extensive cooperation takes place to develop specifications, cost 
estimates, delivery schedules, plans for field testing and system 
implementation. In the case of major systems, such as e.g. the introduction 
of an electronic stored program switching machine, the cost of the R&D 
itself is extremely high and a tremendous amount of planning must be under- 
taken to ensure the smooth change-over to the new facility. 2*Whifle the risk 
element is correspondingly less for other products requiring less R&D or 
less investment in manufacturing plant it is nevertheless extremely 
hazardous for a manufacturer to develop new equipment without close contact 


with the carrier industry. 


In Canada climatic and geographical conditions sometimes impose 


special demands on equipment performance. Thus it is important that 


amplifiers and repeaters which are often exposed to extreme cold, be 
especially designed to provide proper temperature compensation at all 
times. A special requirement exists in Canada for small and economical 
switching machines for use in our smaller communities. Another example 

is the need for an economical satellite ground station for the reception 
of TV only, yet sturdy enough to withstand the very high wind velocities 
and heavy ice loading sometimes encountered in the Canadian North. The 
industry requirements are not always this unique to Canada as most of our 
equipment is built to international or North-American standards, but here 
it is important to assess those areas where the Canadian market plus export 
potential is of sufficient size to justify an indigenous design effort and 
those features which would make the equipment particularly suitable for 


Canadian conditions. 


CANADIAN INDUSTRY ORGANIZATION FOR ENCOURAGING INNOVATION 

In a world of rapidly advancing technological knowledge the 
competitive pressure on all industries is mounting. In advanced fields 
of technology such as in electronics technological excellence is indeed a 
very saleable product and very often more important than low price in 
securing sales. It is becoming very important for electronic manufacturing 
companies to produce the right product at the right time and this normally 
implies that to keep up with the demands of a sophisticated market a successful 
company must have the capability within its own organization to perform market 
analysis and R&D or must have direct and complete access to such knowledge from 
a closely associated organization. There is normally very little to be gained 
by launching a new product two years after the competitors made their product 


available unless very substantial improvements can be offered. Notable 
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examples of how advanced technology rather than price can give a particular 
company supremacy in a certain market are these: IBM in the computer field, 
Hewlett-Packard in electronic test instruments, Varian in the supply of 
klystron tubes. Some Canadian examples would be CAE's strong position in 
the supply of aircraft simulators, the success of deHavilland in the design 
of STOL aircraft (Cariboo, Otter, Beaver). Lately Northern Electric's 
Contempra telephone is a highly successful product showing great export 


potential. 


In any field where products need to be produced and distributed 
in any sizeable quantities, economies of scale become very important. In 
such fields the value of total sales is usually quite high and this in turn 
determines the financial ability of a manufacturer to make further invest- 


ments in R&D. 


For any Canadian-owned manufacturer in the telecommunications field 
the ability to generate new product designs has become a matter of sheer 
survival. To some extent there will always be a need to do a certain amount 
of manufacturing in Canada under licenses from foreign firms, but there is 
a time lag involved in obtaining such purchased R&D information, normally 
some strings are attached restricting the licensee to certain markets and 
furthermore it is increasingly becoming necessary for a manufacturing firm 
to possess a very advanced level of skill in order to even be able to put 
into use technical information purchased from others. Such skill levels are 
usually only possessed by organizations which do some R&D on their own, so 
the paradoxical situation arises that in order to make use of R&D information 


purchased from others you have to be able to carry out R&D on your own. 


i 


A somewhat different situation exists for Canadian branch plants 
of foreign firms. In this case the close ties with the parent firm will 
usually facilitate the transfer of design information and less time lag 
will be involved in coordination of manufacturing know-how etc. There is 
no fixed pattern governing such situations as in some cases Canadian 
subsidiaries of foreign firms carry out a particular function for the 
entire corporation and do independent R&D in Canada. 
VERTICAL AND HORIZONTAL INTEGRATION OF THE CANADIAN TELECOMMUNICATION 

INDUSTRY. 

The existing organizational structure of the Canadian tele- 
communication industry has a major impact on the performance of this industry, 
particularly in encouraging manufacture of electronic equipment in Canada and 


in creating a strong R&D base for the industry. 


The major organization in this field is the Bell Canada - Northern 
Electric complex which combines telecommunications operations, manufacturing 
and R&D within a single corporate structure. Another important integrated 
structure is the relationship between The British Columbia Telephone Company, 
Quebec Telephone, Lenkurt Electric (Canada) and Automatic Electric (Canada) 
which all belong to the same parent organization, The General Telephone & 
Electronics Corp. of New York, either as direct subsidiaries or through the 


holding company, The Anglo Canadian Telephone Company. 


These organizations manufacture a wide range of telecommunication 
equipment for the Canadian market and for export, supplying all of the 
Canadian common carriers and not eee their affiliated operating companies. 
To illustrate this point it may be useful to look at the distribution of 


the sales of the Northern Electric Company for the year 1969. In that year 
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the Company had total sales of $482.5 million, of which sales to Bell 

Canada accounted for $248.5, domestic non-Bell $183.4, and export $50.6. 

Nor is there any rigid rule within any of these integrated corporations 

that they will necessarily be self sufficient in all areas. Thus Bell Canada 
will make purchases of technical equipment from companies other than 
Northern Electric if a more appropriate product is available. Similarly, 

the B.C. Telephone Company will obtain certain types of equipment from 
companies other than Lenkurt or Automatic Electric, e.g. certain types of 


switching equipment. 


By far the greater portion of Canadian R&D in the telecommunication 
field is performed by these integrated corporations. Thus in 1969 Bell- 
Northern had gross R&D expenses of $52.9 million, not counting R&D in the 
social sciences or on business information systems. This included both R&D 
performed in Canada and the value of purchased R&D. Northern Electric in 
1969 performed $41.3 million R&D in its own laboratores and purchased 
technical information for $2.9 million, while Bell Canada performed R&D 
worth $2.6 million and purchased R&D for $5.9 million (from ASSES Gomis 
In addition Northern Electric had capital expenditures of $6.2 million for 


R&D and Bell had capital expenditures of $.5 million. 


Similarly, Automatic Electric (Canada) Ltd. is currently spending 
approx. $1 million annually on R&D in Canada and about $1 million annually 
for purchased R&D information. Lenkurt of Canada is currently spending 


$1.4 million on R&D in Canada and $.2 million on purchased R&D. 


An annual rate of increase of 10% is expected in R&D expenditures. 


These figures are quoted here merely as a quide to the magnitude of the 
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current R&D activities in the integrated telecommunication organizations. 
It should be noted that such data are never directly comparable because 

of the many different transfer arrangements for technical information in 
effect throughout the industry, thus sometimes a parent organization will 
charge its subsidiaries in full for license information, technical knowhow 
etc. while in other cases such information is transferred freely without 


any special charges being made. 


The Total Systems Concept 

The basic philosophy underlying the integration in one corporation 
of telephone operations, manufacturing and research and development 
activities is the total systems concept. This simply implies that for best 
results all of the various factors influencing the development of the 
telecommunication carrier network must be taken into account in a total 
planning concept to ensure best results. This concept was first developed 
by the American Telephone and Telegraph Company but it is today a fact that 
most countries with highly developed public telecommunication system do have 
complete or partial integration of operations, manufacturing and R&D in this 
field. An interesting comment on this facet of A.T.&T. organization is 
given by the eminent economist John Kenneth Galbraith in his book, 
"The New Industrial State": 

From pages 364-365: 


"The railroads, under a different system of regulation, 
followed their own rather special pattern of development. 


IMost American railroads have had a pattern of development 
different from that of the firms of similar size in the industrial 
system. There is no similarly developed technostructure; for most 
of their history there has been no similar technical dynamic; 
there has been no similar capacity for taking control of prices, 
demand for the services, labor and capital supply and the other 
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requisites for successful planning. Regulations, prohibitions 

on mergers and diversification of activities and a tradition of 
routine, highly ritualized management of low technical aspiration 
and competence have all been factors. In Japan, France, Canada 
and other countries where there has been one national system or 
one or two dominant systems, the industry has had greater control 
over the requisites of its planning and its comparative performance 
value have been better. Each part provided a fraction of the 
total services of moving people locally and regionally; none, in 
consequence, could plan the entire service. None had appreciable 
authority over prices, use of service, capital supply or labor 
supply. None had a developed technostructure. In an industry 
which required planning, none of the requisites of planned 
performance were available. It is not surprising that the results 
have been singularly bad. 

Although no parallels are exact, it is interesting to contemplate 
the different development of telephone service. This makes use of 
an old form of electronic communication. As in the case of the 
railroads and urban transit, alternative techn»ology has been 
massively subsidized by the Federal government for military purposes. 
But in the telephone industry one giant corporation had planning 
authority coordinate with the whole task. It embraced both local 
and long-distance service. It had resources for competitive 
technical development and also for seeking government underwriting 
of such development where, as is usually the case, this could be 
justified by military application. The scale of A.T.&T. accorded 
it substantial authority over rates; it could enter actively on the 
management of the demand for its services; it had control over its 
capital supply; size combined with technological advance have 
enabled it to plan its labor requirements, keep them within the 
prospective supply and maintain authority over its labor force. 

Had local telephone service been provided by one or more 
companies in each city, town and hamlet; had all these rates been 
subject to local regulation and influence; had long-distance service 
been supplied by numerous separate companies, only loosely coordinated 
with the local service; had there been little or no research or 
technical development anywhere in the system; had the local units 
been strongly dependent on external authority - municipal government 
or local banks - for capital; and had there been no planned provision 
for labor supply or substitute technology, it seems unlikely that 
telephonic communications could have survived in any very useful 
form.2 That they flourished, none can doubt, is owing not to a 
mindless response to a free market but to the subordination of the 
market at all points to comprehensive planning." 


2As a partial demonstration of the point, it has been suggested 
that, in the absence of automatic transmission of ecalis;s it would 


require approximately the entire female working force of the country 
to handle current traffic. 
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The Canadian situation differs in degree from that of the 
U.S. but there can be no doubt that the application of the total planning 
concept has played a major role in giving us a telecommunication system 
of high quality. Due to special arrangements such as the service 
agreements existing between Bell Canada and other telephone companies, 
much of the basic planning information used by or originating in Bell Canada 
is made available to other Canadian telecommunication carriers, and 
similarly the R&D arm of the two integrated corporations Bell-Northern and 
B.C. Tel. - Lenkurt (Canada) - Automatic Electric (Canada) are very much 
interested in maintaining close liaison with all of the telecommunication 


carriers. These agreements will be discussed in more detail later. 


The telecommunications network is in a very real sense growing 
organically as a living mechanism. Whenever new systems or equipment are 
incorporated into this network they must be compatible with the existing 
equipment but at the same time make use of the most modern technology and 
accommodate new and more sophisticated service needs. Because of the 
billions of interacting parts in the public telecommunication network 
extremely high reliability is required. Thus an electronic switching machine 
is designed and built to give reliability several orders of magnitude 
greater than commercial computers. The very marked increase in productivity 
which has taken place within the telecommunication carrier industry within 
the last decade, is largely due to improved technology and improved 
equipment reliability making it possible to provide installation and 
maintenance of a rapidly growing plant without a corresponding increase in 


maintenance and installation personnel. 
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Some of the advantages accruing to a telecommunication carrier 


from an integrated organization involving operations, manufacturing and 


R&D are these: 


F Cordinated planning whereby the operating requirements of 
the telecommunication carrier, the state of the art in 
technology, the expertise in the systems engineering field 
of the R&D organization can all be brought to bear on a 
problem for optimum results. 

: Decisions with respect to innovation can be taken for the 
long term, thus permitting innovative items to be introduced 
earlier than would be possible under a non-integrated method 
of operation which tends to insist on financial pay-off for 
the short term. 

: Compatibility is stressed as the R&D and manufacturing 
organizations will possess an intimate knowledge of the 
existing network, the operating standards of that network 
and of any special technical problems existing as regards 
network operations. 

. Maintainability of equipment is stressed. The telecommunication 
carrier has a special interest that equipment be designed 
which can be maintained at low cost by few people employing 
as much as possible regular maintenance personnel and standard 
test equipment. The preparation and availability of good 
maintenance and installation practices is important in 


this connection. 
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Saving in engineering staff and effort. If the tele- 
communication carrier is able and willing to rely on the 
expertise and reliability of its associated manufacturer 
and the insight of R&D staff, a very considerable duplica- 
tion in planning efforts may be avoided. In this case the 
relationship is essentially one of mutual trust. While the 
telecommunication carrier will always assume the role of 
the customer - and sometimes a customer who is very hard to 
please - little time is wasted in doing the same job twice. 
Exploratory R&D performed by the R&D laboratory on behalf 
of the telecommunication carrier and system engineering 
studies performed in advance of decisions on development 

of new systems play a key role in strengthening the 
technical decision-making capability of the operating 
company and ensuring that the most up-to-date technological 
knowledge is brought to bear on the solution of planning 
problems. 

The assurance that the right kind of equipment, built to 
the right standards, will be available when it is needed, 
and that maintenance parts, installation services, and 
technical assistance as required will be readily available. 
An organized maintenance and installation service will be 
available from one main source thus greatly simplifying 

the management of these services. 

Saving and simplification of supply services because the 
telecommunication carrier is able to keep a lower level 


of spare parts inventory without endangering the safety 
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of his equipment and may also rely on the manufacturer 

to keep the main spare parts inventory, while further 

savings are available because of simplified supply routes 

and administration. 

Generally lower prices because the manufacturing plant is 
able to plan for optimum production runs, runs little risk 

of wasting R&D and engineering effort on products for 

which there is no market, and is able to realize considerable 
savings in marketing, distribution and inventory stock. 
Obviously, these advantages only partially apply to a 

company supplying both an associated telecommunication carrier 
and the general equipment market but then on the other 

hand sales to the general market and for export help to 

lower production costs because of greater economies of scale. 
Exchange of personnel between R&D laboratories, manufactur- 
ing plant and the telecommunication carrier company entails 
considerable advantage for all parties. Thus it is essential 
for the Systems Engineering Department of an R&D laboratory 
to possess an intimate knowledge of the problems of 
telecommunications operations, and for this reason many 

of the systems engineers have many years of experience 

with operating companies. Similarly, a telecommunication 
carrier will often require personnel with a predominant R&D 
or manufacturing background for specialized tasks or simply 


to provide an infusion of new blood in the organization. 
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It should be noted that many of these advantages of an integrated 

type of organization can to a large degree be shared by independent 
telecommunication carrier companies which choose to avail themselves of 
the products and the assistance of the integrated corporations. On the 
other side the large independent portion of the market in many ways acts 
to stimulate and encourage a competitive attitude within the integrated 


R&D, manufacturing, and operating structure. 


Some of the advantages accruing to the manufacturer and the 


associated R&D organization from an integrated type of corporate structure 


are these: 


a Planning for new product development under a total systems 
concept in close cooperation with the telecommunication carrier 
provides the R&D systems engineers with a much better background 
of information on the requirements of the telecommunication 
carrier, a wealth of planning data, critical coordination of 
equipment specifications and design goals in advance of actual 
development work, and also provides the R&D organization and the 
manufacturing organization an opportunity to influence the 
planning activities of the carrier company. 

: Knowledge of the requirements of the telecommunication 
carrier, the framework of costs agreed to, and the timing 
envisaged for development and manufacture, enables the R&D 
and the manufacturing organizations to do a better planning 
job subject to less uncertainty. In particular such 
knowledge aids in establishing a reasonable balance 
between commitment of funds to R&D and to engineering of 


manufacture. 


Consultation between the carrier, the R&D laboratory 

and the manufacturing plant during the development, 
manufacturing and installation phase proves helpful in 
eliminating "bugs" in equipment at an early stage. A 
particularly important aspect of new product development 

is field testing of the equipment, and this is usually 
undertaken in cooperation with the carrier. 

Close and continuous association with the telecommunication 
carrier on all phases of network technology strengthens 

the capability of the R&D and manufacturing organizations 
and also enables the manufacturer to offer similar 
assistance to customers outside of his own integrated 
corporation. 

The basic relationship of trust existing between the 
various arms of such an integrated organization enables 

the planners and the R&D staff to concentrate on problem 
solving without serving double duty as salesmen. 

Greater market stability and strong financial backing 
provides the manufacturer and his R&D organization with 

the ability to plan ahead and strive for a more efficient 
utilization of resources in plant and manpower than if 

such a partly stabilized market did not exist. 

In most areas of modern telecommunication technology size 
is important and is becoming more so in a market in- 
creasingly dominated by giant-sized international corporations. 
participation in an integrated corporation helps to establish 


a reasonable base of manufacturing operations which may be 
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enlarged through further expansion into the uncommitted 

markets. 
: Constant feedback of information from the telecommunication 

carrier on the need for improvement in existing equipment 

helps the manufacturer to undertake product improvements 

which in turn help to prolong the useful lifespan of a 

product. A certain percentage of R&D effort will always 

need to be devoted to such product improvement. 
: Exchange of manpower with the telecommunication carrier 

is very important for an R&D organization, particularly 

in the field of systems engineering. 
The above enumeration of the advantages of industry integration should 
not be taken as an argument against the need for viable, smaller manufacturers 
in the telecommunication field. It is becoming increasingly evident that 
even the very largest manufacturing firms can not hope to provide all the 
needs of the telecommunications industry. The larger firms are not 
selfsufficient, thus the Northern Electric Company makes use of the services 
of approx. 5000 subcontractors in Canada and has contributed much assistance 
to many of these subcontractors to help them provide Canadian replacements 
for products which were previously imported. Also, there is a great scope 
for the smaller firm and the entrepreneur in mushrooming new fields such 
as CATV, business machines for use over the telecommunication system, data 
processing equipment, instrumentation, telemetering, and a long, long list 
of other specialties. There is thus no danger that the major corporations 
will preempt the field, on the contrary there is plenty of scope for 
everybody and there is no end in sight for the need to do expanded R&D in 


electronics. 


Some advantages of integration of the telecommunication industry 
from a national point of view are these: 


: Industry integration has been instrumental in developing 
a strong Canadian telecommunication manufacturing industry 
making a major contribution to the Canadian economy. 

: The integrated telecommunication industry has led the way 
in technological innovation and contributed to giving 
Canada a public telecommunication service of high quality, 
providing service at reasonable rates by international 
standards. 

- The major portion of Canadian R&D in the electronics field 
is performed by such integrated corporations. This 
effort is strongly supported by the operating companies 
which have done much to encourage industrial R&D in 
telecommunications in Canada. 

: In times of emergency the Canadian telecommunication 
system is more secure because most of the technical 
equipment in this network is of Canadian manufacture - 
and increasingly also of Canadian design. 

: The telecommunication carrier companies will in future 
years be investing billions of dollars in network 
expansion and modernization. This will represent a 
significant part of our total national investment. 

By substantially plowing these funds back into the 
Canadian industry through purchase of Canadian equipment 


and performance of indigenous R&D we help to strengthen 


a particularly significant sector of the Canadian economy, 
which provides livelihood to 100,000 Canadians (in 1970). 

4 The growing strength of the Canadian telecommunication 
manufacturing industry is evident in the strengthened 
position of the industry in the export markets. This is 
a very encouraging sign. 

. The telecommunications R&D laboratories are creating a 
need for highly competent technologists and scientists 
in Canada and will be a strong factor in stopping the 
Mpraimedrain' ‘to ‘the: U.S. 

: From a national defence point of view the strong R&D 
establishments of the integrated corporations are a very 
real asset in peace or in war. 

: If we are to accept the viewpoint of Servan-Schreiber, 
quoted earlier in this chapter, that "electronics is not 
an ordinary industry: it is the base upon which the next 
stage of industrial - and cultural - development depends" 
then it becomes doubly important to do everything in our 
power to build up a strong electronics industry in Canada, 
and there can be little doubt that the degree of integration 
existing in Canada between telecommunication operations, 
manufacturing and R&D has contributed much to our present 
strength in this field of technology. 

Subsidiaries of international companies performing R&D or 
manufacturing in Canada are important in the industry. This really represents 

a different form of industry integration in that these companies draw part 


of their strength both in R&D and in marketing from the parent company. 
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Some of these companies do a substantial amount of R&D in Canada, such as 
RCA (Canada) which develops satellite communications ground stations and 
microwave relays on behalf of the RCA corporation, and otherwise engages 
in defence contracts and space work, mostly under contracts to the Federal 
Government. It is of interest to note that in the placement of defence 
contracts the Federal Government has in no way discriminated against 
subsidiaries of foreign companies as long as these companies performed 


R&D and manufacturing in Canada. 


BELL CANADA —- NORTHERN ELECTRIC 


Because of the large size of this organization and its central 
position in the R&D field it would appear appropriate to describe the main 


features of this corporate structure. 


Bell Canada is almost entirely Canadian-owned in the 95% of the 
equity capital and 98% of the shareholders are Canadian. It main operating 
subsidiaries are: The Newfoundland Telephone Company, New Brunswick 
Telephone Company and Northern Telephone Limited. Bell Canada also has 
majority ownership in the Maritime Telephone and Telegraph Company Limited 
but is restricted to voting 1000 shares only under Nova Scotia legislation. 
Northern Electric Company Limited is the main manufacturing subsidiary and 
is 100% owned by Bell Canada. The Northern Electric Company holds controlling 
interest in a new corporation, Microsystems International Limited, which 
has been established for the purpose of developing and manufacturing 
microcircuits for an international market and for use in domestic Canadian 
equipment. Up to the present time the R&D effort has been conducted by the 


Northern Electric Research and Development Laboratories with main laboratories 
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in Ottawa and branch laboratories in Montreal, Lachine, Belleville, 

Kanata, London, and Toronto. These are the largest industrial laboratories 

in Canada, employing more than 2000 persons, and performing R&D covering 

most of the telecommunications field. The establishment of these laboratories 
as a separate company has been announced with effect from 1 Jan. 1971. 
Formally the laboratories will be called the Bell Canada - Northern Electric 
Research Laboratories but the shorter name "Bell Northern Research" will 

be commonly used. This reorganization will give the Laboratories a stronger 
voice vis-a-vis Bell and Northern, and it might also be an advantage for 
non-Bell telecommunication carriers to be able to contract directly with the 


Laboratories for R&D in support of their operations and planning. 


Northern Electric was reorganized in 1969 essentially along product 
lines. Thus both marketing and manufacturing of Switching Equipment were 
combined in one Company division, while similarly structured divisions were 
established for Transmission, Wire and cable, and Apparatus, respectively. 
The product line organization is somewhat modified by the establishment of 
a separate division for International Operations and another for 
Distribution Sales which will provide special marketing assistance and 
services for the product line divisions. Under this organizational concept 
each product line division will work with the R&D Laboratories and with 
Bell Canada in determining R&D programs for each product line and will 
provide funding in support of such R&D. Such program determination is mainly 
performed by Product Planning Committees, one for each product line, with the 
Systems Engineering Department of the Laboratories providing strong support 


through the preparation of a Prospectus for each project, coordination of 
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market forecasts, technological data etc. The principal involvement 
of Bell Canada is through the Planning and Research Department of Bell 
Canada HQ. Microsystems International Limited will also undertake a 
very agressive R&D program, part of which will be performed by the R&D 


Laboratories and part by MIL directly. 


As previously mentioned, Bell Canada is particularly interested in 
exploratory development work which is performed by the Laboratories in 
advance of actual development work to provide insights and data for use 
in planning future development projects. Bell Canada funds 702% of such 
exploratory R&D with Northern Electric paying the other 30%. Development 
costs are in general recovered by Northern Electric through sales of 


equipment. 


Prior to 1957 the Western Electric Company of the U.S. held a 
43.6% interest in Northern Electric, the remaining stock being owned by 
Bell Canada. Partly as a result of the Consent Decree entered into in 1956 
between the U.S. Department of Justice and the A.T.&T. Company, Western 
Electric sold its investment in Northern Electric to Bell Canada. Bell 
Canada acquired 89.97% ownership of Northern Electric in 1957, increased 


to. 9959975in 19625 and (100Z) in’ 1964; 


Up to 1959 the Northern Electric Company had operated mainly 
as a manufacturing plant using design information originating with Western 
Electric Company and Bell Labs. It was felt this was not a desirable 
permanent situation, and in 1955 a study was made by Dr. C.J. Mackenzie, 
former President of the National Research Council, on the establishment of 
a centralized research and development laboratory. The R&D Laboratories 


were formally established in the summer of 1958. 
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Under a Service Agreement entered into in 1923 with the A.T.&T. 
Company on Services, Licenses and Privileges, and succeeded by a Service 
Agreement of 1949 which is still in force, Bell Canada has access to results 
of Bell Laboratory research and advice and assistance from the A.T.&T. 
Company on a wide range of matters, including general engineering, plant, 
traffic, operating, commercial, accounting and other matters and has the 
right to furnish such information to other operating companies in Canada. 
The agreement also gives Bell Canada the right to use of Bell Lab. and 
Western Electric patents and licenses and it may extend this right to its 
subsidiaries. Under agreements between Bell Canada and other Canadian 
telephone companies these companies also receive such information (excluding 
patents and licenses) but all companies do not contract for the same amount 
of information. It should be noted that the information received under the 
Service Agreement is not design information. It serves a very useful purpose 
in facilitating coordination of North-American telephone services and keeps 
us abreast of developments within the Bell System but does not contain the 
detailed manufacturing information nor design calculations and manufacturing 


knowhow. 


Northern Electric has for many years had a Patent License Agreement 
and a Technical Information Agreement with Western Electric. Prior to 1959 
Northern Electric under the terms of the Technical Information Agreement had 
rather free access to Western Electric design information and manufacturing 
knowhow. When the T.I.A. was renewed in 1959 for a further five years, and 
again in 1964, the amount of information obtained by Northern Electric under 
the T.I.A. was greatly reduced, and the economic terms became much less 


favourable. Essentially, Northern Electric is now in the same position 
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vis-a-vis Western Electric as any other manufacturing company, as any 
manufacturer may obtain patents and technical information from Western 
Electric on equal terms under the Consent Decree of 1956. The flow of 
information under the T.I.A. entered into in 1969 between Northern Electric 
and Western Electric has dwindled to a trickle and mainly comprises certain 
types of information on electronic switching. No manufacturing knowhow is 


included under the T.I1.A. 


The Technical Information Agreement may be considered a straight 
commercial agreement of decreasing significance to Northern Electric as most 
of Northern Electric's new designs are based on independent Canadian R&D. 

It will, however, be of some importance for some time to come because so 
many of Northern Electric's current products are based on original Western 


Electric designs or make use of W.E. patents. 


The main significance of the A.T.&T. Company - Bell Canada 
Service Agreement to Northern Electric is that under the terms of this 
agreement Northern Electric makes use of W.E. patents without paying 
royalties on sales to Bell Canada or its operating subsidiaries but has to 
make a charge to cover royalty payments on sales to other companies if any 


W.E. patents are used in equipment sold. 


It will be evident from the above that the special relationship 
which once existed between Western Electric and Northern Electric has 
undergone a drastic change in the past ten years and that today nothing more 
than a straight commercial relationship remains. Fortunately, the R&D 
capability of Northern Electric has now expanded very significantly but 


even then it is beyond the resources of that organization to generate 
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designs covering all the requirements of the operating industry. The 
most important thing is to concentrate efforts on those projects which 
are really important. A major concern in preparing an R&D program is there- 


fore to make the right Make or Buy decisions. 


In 1969 Northern Electric's performed R&D amounted to approx. 
$41.3 million while the value of information purchased from Western Electric 
was $2.9 million. The corresponding figures for Bell Canada were: Performed 
R&D $2.6 million, purchased R&D (From A.T.&T. $5.9 million). The R&D budget 
of Northern Electric has been increasing at a rate of $5 million annually for 
some years now and should continue to do so over the next five-year period 
unless the current shortage of funds continues and forces a stop to this 


expansion. 


Nor should it be forgotten in discussion of R&D being performed by 
the R&D Laboratories that some very worthwhile R&D is also being undertaken 
directly by Bell Canada. Such telecommunication carrier R&D is normally 
concerned with special assembly work to engineer a system to suit a specific 
function but some larger efforts such as the SWAP system development, which 
is a radio paging system for wide area use, have been undertaken by Bell 
engineering staff. A considerable amount of development work is also being 
done in the operating industry in the area of improved technology for 
burying cables, improved maintenance practices, etc. Bell Canada is also 
actively engaged in research in the demographic and social science field, 


in cooperation with the University of Toronto and Université de Montréal. 


ey 


INNOVATION IN THE OPERATING INDUSTRY 


The telecommunication carriers are engaged in a continuing 
process of innovation to keep abreast of the growing demands for new and 
more sophisticated demands for telecommunication services, to expand the 
existing network facilities as part of a natural growth process, and to 
modernize or replace existing plant which no longer is able to meet the 
exacting demands of the network. A major aim of this process of innovation 
is to increase productivity, and this industry has been highly successful 
in absorbing greatly increased equipment costs and an increased tax burden, 
as well as greatly increased salary expenses, through increases in efficiency. 
Only very recently - in the last three years - has the inflationary trend 
in our economy been so pronounced as to outstrip the industry's ability to 
compensate for spiralling costs through productivity increases alone. 
Undoubtedly the strong technological position of the telecommunication 
carriers, combined with the efforts of the manufacturing industry and R&D 
organizations in support of the carriers, has been a decisive factor in 
promoting this flow of innovation in the carrier industry. It must be 
observed that innovation encompasses something far more than the into- 
duction of modern equipment and complex communications systems. It is a 
way of life - it is a constant striving to do things better - to provide 
better service through better facilities, using improved methods and 
procedures, improved management of the network, and to employ resources- 


people, technology and capital-to best advantage. 


The various problems and opportunities for R&D and innovation 
in the field of telecommunication technology have been well described in 


Telecommission study 4(a) on the Future of Technology and will not be 
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repeated here. Let it just be mentioned that such technological problems 
very often arise from a need in the operating field. An example of this 

was the introduction of Direct Distance Dialling (DDD). By the end of the 
forties it was becoming clear that the telephone companies were experiencing 
serious difficulty in engaging enough long-distance operators to cope with a 
burgeoning demand for long distance calls. The logical answer was the 
introduction of DDD which was undertaken on a North-American basis, starting 
in 1958 in Canada. Today a problem is experienced in coping with the 
relatively small proportion of calls which still require operator assistance, 
and the answer to this problem is expected to be the development of a 

New Traffic Service Position System based on the SP-1 stored program 
switching machine. This system will not replace telephone operators but will 
help to streamline their work functions and the attendants' equipment so as 


to make it possible for one operator to serve more customers. 


The computerization of billing, accounting, and supply services has 
proceeded systematically at a rapid pace, and the telecommunication carriers 


are leading the way in the adaptation of computers to industrial uses. 


Another major innovation program is the increased use of buried 
plant by all TCTS companies. This has advantages from a maintenance as well 
as from an esthetic point of view, and Alberta Government Telephones in 
particular have come very far under their program to place most rural cables 


underground. 


The next major steps in innovation will probably be increased use 
of Pulse Code Modulation (PCM) transmission and switching systems because 


such systems will be particularly well suited to the transmission and switching 
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of data traffic at low error rates and also have advantages for voice 
communication over very long distances. The introduction of PCM technology 
first became feasible with the invention of the transistor but it took 

the development of integrated circuits, so-called micro-circuits, to put 

the development of major PCM systems within economic reach. The extensive 
application of modular microcircuits on a plug-in basis, self-checking error 
circuits, and a high degree of redundancy in elements of such micro-circuits 
will in turn be the answer to an operational need on the part of the 
telecommunication carriers for equipment of still higher reliability to 


minimize the maintenance requirements and simplify repairs. 


Incidentally, the establishment of Micro-systems International 
Limited in 1969 is a prime example of joint Government-Industry action to 
solve a major problem in industrial development. In this instance the 
Advanced Devices Centre of the Northern Electric Company had been actively 
developing semiconductors and microcircuits for some years but it was not 
possible within the existing economic framework to undertake this project 
on a really major scale. The Department of Industry, Trade and Commerce 
recognized the need for a really major Canadian effort in the field of 
micro-circuits and provided very extensive economic backing (about 
$48 million) in the form of conditional grants and loans which made it 
feasible to establish Micro-systems International Limited as major 
contender for a good slice of the international market for micro-circuits 
for telecommunication systems. The potential rewards are large in this 
field but a substantial element of risk is involved for Northern Electric and 
Bell Canada in this venture. MIL alone intends to invest $42 million in R&D 


on micro-circuits over the first five-year period of its life. This project 
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is probably more significant than any other specific R&D project, because 
if the venture is successful a basis will have been established for 


another Canadian quantum leap in electronic technology. 


Generation of R&D —- Product Cycle 


The subject of defining the precise relationship between tech- 
nological growth, innovation and R&D has not been extensively researched 
to date. From what literature is available on this subject it would appear 
that no simple relationship between spending on R&D and technological 
growth can be established. This would appear reasonable as many other 
factors such as the general level of education of a country, popular 
expectations, social environment, managerial competence, and many other 
factors have a bearing on how fruitful an R&D program will be as a stimulant 
of industrial growth. What is certain, however, is that without R&D and 
an attendant high level of technological competence no company, nor any 


nation, can hope to achieve preeminence in science-based industries. 


Certain other factors also deserve attention such as the fact 
that high growth companies in the electronic field not only possess 
technological skills but are characterized by earning an above-average 
return on investment. Thus Servan-Schreiber in "The American Challenge" 
(page 79) quotes economists maintaining that net profits should be 12-13 
percent of equity capital in order to maintain growth in areas of advanced 
technology. Canadian industry has consistently fallen short of this target 
which may be deserving of more attention not only on the part of industry 


but even more so by governments. 


Various attempts have been made to predict the requirements for 
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R&D in terms of "product cycles" and growth rates, and such considerations 
undoubtedly add to our understanding of the overall problem; but as some- 
times changes in technology occur by fairly sudden leaps rather than by a 
smoothly continuous process, long term prediction is not an easy task. 

It is generally true that the life-expectancy of new electronic equipment is 
declining in spite of increased equipment reliability because the equipment 
is likely to become obsolescent before it is worn out. Such obsolescence 
may occur either because of functional improvements in newer equipment or 


because of style changes in the case of customer equipment. 


In the case of equipment on telecommunication carrier premises 
obsolescence is more likely to be functional, e.g. older equipment can not 
perform additional functions without extensive modification or newer equipment 
is more compact and easier to maintain. In either case the useful life 
expectancy equipment is generally becoming shorter, and to stay on top a 
manufacturer of telecommunication equipment constantly has to update his 
equipment and replace older products with completely new designs at more 
frequent intervals. With one blow the transistor made most of the older 
vacuum tube technology obsolete, and integrated semiconductor circuits 
promise to make designs using discrete components obsolete for many, if 
not for all, applications. This means that a telecommunication carrier 
in addition to the requirement for new equipment for network extension and 
the provision of new types of services must also on an average count on 
having to replace all existing plant after a certain number of years. 
So-called "planned obsolescence" has never been encouraged by the tele- 
communication carrier industry - as on the contrary equipment is generally 


built to last a lifetime, but nevertheless the effects of a shortened 
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product cycle is being felt at both the operating and manufacturing level 
and is a prime reason why a strong R&D capability is a necessity for survival 
as far as any manufacturing concern in the telecommunication field is 


concerned. 


To support such a strong R&D capability in a broad field large 
size is required and moreover many products for the telecommunication 
carrier industry can only be manufactured economically in very large 
quantities. Increasingly the large international corporations will become 
even larger and use their tremendous technological capacity and large scale 
economy of production to offer much stiffer competition in the world's 
markets - and on our doorstep. Even Northern Electric Company is only a 
medium-sized company by international standards and it is therefore essential 
that Canadian industrial policy should encourage larger size and continued 
expansion and diversification of Canadian industry. At the same time it 
should be recognized that in many special fields size is of less importance, 
and every effort should therefore also be made to encourage the smaller 


firms and the entrepreneurial enterprise. 
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Statistical Data - Trans-Canada Telephone System. 
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APPENDIX 3 


Statistical Data - CN/CP Telecommunications. 
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APPENDIX 4 


Extracts from "The World's Telephones" published January 1969 - AT&T. 
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Telephones by continental area 
Data are at January 1 


CONTINENT 
NORTH AMERICA 
MIDDLE AMERICA 
SOUTH AMERICA 
EUROPE 

AFRICA 

ASIA 

OCEANIA 
WORLD 


CONTINENT 
NORTH AMERICA 
MIDDLE AMERICA 
SOUTH AMERICA 

EUROPE 
AFRICA 
ASIA 
OCEANIA 
WORLD 


TOTAL IN SERVICE 


NUMBER 
1969 


117,686,000 
2,224,000 
4,924,000 
77,359,000 
2,961,000 
27,628,000 
5,118,000 

237,900,000 


1968 

111,773,000 
2,004,000 
4,635,000 
71,866,000 
2,766,000 
24,531,000 
4,825,000 
222,400,000 


OPERATED! AUTOMATIC cONBELL SYSTEM " 
cent too CENT CENT CENT 
wort tation = “Sen tora, = “4Sea —rora, «= “Sea roTaL 
49.5 52.7 116,134,000 98.7 117,427,000 99.8 117,684,000 100.0 
09 2.5 1,689,000 75.9 2,084,000 93.7. —-2,220,000 99.8 
2.1 2.7 2,334,000 47.4 4,423,000 89.8 = 4,801,200 97.5 
32.5 12.0 13,502,000 17.5 70,986,000 918 74,063,000 95.7 
12.us 25,000 0.8 2,345,000 79.1 2,779,000 93.9 
116 1.4 19,834,000 72.2 22,532,000 81.7 22,523,000 _—s81.7 
2.2 26.5 399,000 7.8 4,504,000 88.0 _—5,110,000 99.8 
100.0 6.8 153,917,000 64.7 224,301,000 94.3 229,180,000 96.4 

TOTAL NUMBER OF TELEPHONES IN SERVICE 

1967 1966 1965 1964 1959 
106,341,000 100,779,000 + ~—= 95,509,000 ~—S>_ 90,824,000 ~—S_ 71,799,000 
1,810,000 1,641,000 1,500,000 1,389,000 911,000 
4,469,000 4,242,000 4,072,000 3,873,000 3,000,000 
66,976,000 62,432,000 —Ss_ $8,138,000 —« 54,112,000 +~—=— 37,598,000 
2,618,000 2,474,000 2,360,000 2,242,000 1,769,000 
21,746,000 19,261,000 16,875,000 14,748,000 7,555,000 
4,540,000 4,271,000 4,046,000 3,812,000 2,868,000 
208,500,000 195,100,000 ~—:182,500,000 + _—«:171,000,000 +~—125,500,000 


C untries with 1,000,000 or more telephones 
and 15 per 100 population 


DEVELOPMENT: TELEPHONES PER 100 CONVERSATIONS: 
POPULATION AT JANUARY 1, 1969 AVERAGE PER PERSON DURING YEAR 1968 
0 25 50 75 100 0) 250 500 750 


UNITED STATES 54.02 
WASHINGTON, D. C. So Ene an eee 
SWEDEN 51276 
STOCKHOLM 83.9 Ee...) 
SWITZERLAND 43.42 ; 
BERNE 0s EI 
CANADA 42.12 
OTTAWA 60.4 
NEW ZEALAND 41.56 
WELLINGTON (ieeerassrceeercss caren sree 53n 
DENMARK ea 30.88 
COPENHAGEN [eas eaeanteiniere Ae parse 47.6 
AUSTRALIA 28.20 
CANBERRA 33.9 
NORWAY L 27.02 
OSLO Serv 3Gh oe 55.6 
UNITED Rinero aE Ts eae 
LON N B ws < 
NETHERLANDS “al _— 22.80 
AMSTERDAM ee 38.2 
aioe 
HELSINKI fae at 2.8 
JAPAN —ar coe 20.12 
TOKYO x 36.2 
19.18 
BRUSSELS 41.9 
GERMANY, WESTERN mE 18.65 
BONN i 39.8 
: 16.88 
VIENNA Enns ree! 35.9 
FRANCE aa : 14.98 
PARIS ‘ 57.5 
WORLD 6.8 


Growth of population and telephones 


WORLD’S POPULATION AT JANUARY 1 WORLD'S TELEPHONES AT JANUARY 1 
(BILLIONS) (MILLIONS) 
0) 1 2 3 100 150 200 


1921 1.87 1921 20.8 
1925 1.95 1925 26.0 
1930 2.06 1930 34.4 
1935 Fae NI 1935 33.5 
1940 2.28 1940 42.4 
1945 2.38 1945 48.0 
1950 2.50 1950 70.7 
1955 2.70 1955 95-3 
1960 2.917, 1960 134.6 
1965 S27, 1965 182.5 
1969 3.48 1969 237.9 


Telephone conversations during the year 1968 


Number in Thousands 


AREA 


Algeria 
Angola 
Argentina 
Australia 


Bahama Islands 


Belgium 
Bermuda 
Brazil 
Burma 
Cambodia 
Canada 
Ceylon 
Chad 


Channel Islands 


Chile 
China, Taiwan 


Congo, Brazzaville 
Congo, Democratic Rep. 


Costa Rica 
Cyprus 


Czechoslovakia 


Denmark 
Ethiopia 

Fiji Islands 
France 

French Guiana 


Germany, Eastern 
Germany, Western 


Ghana 
Gibraltar 
Greece 
Guadeloupe 
Guyana 
Hungary 
Iceland 
India 
Indonesia 
Iraq 
Ireland 
Italy 


Ivory Coast 


Jamaica, West Indies 


Kenya 

Korea, Rep. of 
Lebanon 
Liechtenstein 
Madagascar 
Martinique 
México 
Monaco 
Mozambique 
Netherlands 


Netherlands Antilles 


New Caledonia 
Niger 

Nigeria 
Norway 


Papua and New Guinea 


Peru 
Philippines 


Polynesia, French 


Portugal 
Puerto Rico 
Réunion 


Ryukyu Islands 
Sarawak, East Malaysia 


Sénégal 
Singapore 
South Africa 


South West Africa 


Swaziland 
Sweden 
Switzerland 
Tanzania 
Thailand 


Trinidad and Tobago, W. I. 


Turkey 


United Kingdom 


United States 


Viet-Nam, Republic of 


LOCAL 


122,772 
26,656 
3,912,160 
2,295,000 
74,595 
899,989 
20,774 
9,364,206 
77,106 
6,601 
14,003,930 
63,887 
3,941 
28,150 
776,636 
969,347 
Utewlt) 
148,975 
94,598 
36,489 
1,139,703 
1,299,358 
53,767 
29,900 
2,139,125 
1,638 
881,894 
5,554,320 
32,578 
8,068 
1,335,617 
5,594 
15,134 
583,636 
119,800 
1,504,000 
166,221 
195,595 
261,000 
8,070,305 
25,500 
106,000 
4,004 
1,322,568 
359,000 
2,681 
20,519 
7,937 
2,450,190 
3,867 
s3;r2t 
1,484,073 
41,770 


4,242,000 
926,370 
3,289 
182,006 
121,525 
490,468 
7,483,000 
134,766,000 
44,475 


LONG DISTANCE 


319,549 


1,054,433 
769 


1,211,000 
6,189,000 
449 


TOTAL 


335,546 
27,583 
3,976,725 
2,447,040 
75,070 
1,144,899 
20,952 
9,551,552 
79,288 
7,464 
14,393,650 
71,824 
3,981 
30,406 
803,352 
990,801 
8,181 
149,301 
100,688 
40,178 
1,278,529 
1,727,863 
56,357 
30,634 
3,247,575 
1,698 
1,201,443 
8,140,925 
40,744 
8,150 
1,401,430 
6,162 
17,309 
617,885 
127,031 
1,607,234 
173,967 
196,651 
292,634 
9,124,738 
26,269 
107,721 


140,955,000 
44,924 


AVG. PER PERSON 
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Guyuntries which have 500,000 or more telephones 
Data are at January 1 


TOTAL TELEPHONES IN SERVICE AUTOMATIC 

Per 
NUMBER Per Cent Per 100 Cent 

Increase from Popu- of 
COUNTRY 1969 1968 1959 968 959 lation Number Total 
Argentina 1,599,861 1,553,281 1,223,509 3.0 30.8 6.72 1,464,862 91.6 
Australia 3,392,436 3,178,278 2,056,000 6.7 65.0 28.20 2,985,633 88.0 
Austria 1,242,785 1,163,194 615,328 6.8 102.0 16.88 1,225,480 98.6 
Belgium 1,847,363 1,753,698 1,036,305 I5},58) 78.3 19.18 1,825,020 98.8 
Brazil 1,560,701 1,472,677 949,306 6.0 64.4 1.74 1,326,596 85.0 
Canada 8,820,770 8,385,476 5,118,293 592 T7253 42.12 8,641,465 98.0 
Colombia 574,700 (Est.) 524,824 243,986 9.5 T3525 2.85 556,310 96.8 
Czechoslovakia 1,789,373 1,678,717 889,684 6.6 101.1 12.44 1,642,320 91.8 
Denmark 1,516,802 1,469,195 976,667 Si 55.3 30.88 1,293,860 85.3 
Finland 1,009,336 949,976 545,338 6.2 Soar 21.50 910,807 90.2 
France 7,503,491 6,999,621 3,703,578 7.2 102.6 14.98 5,859,733 78.1 
Germany, Eastern 1,896,151 1,780,319 i ab 7Asy ies} 6.5 61.4 VIELO 1,896,151 100.0 
Germany, Western 11,248,979 10,321,281 5,090,102 9.0 121.0 18.65 11,248,979 100.0 
Greece 761,550 660,129 168,993 15.4 350.6 8.63 740,032 97.2 
Hungary 684,389 634,527 400,972 7.9 70.7 6.66 530,435 Tis) 
India 1,057,193 993,590 378,496 6.4 179.3 0.20 782,727 74.0 
Italy 7,752,042 7,057,187 3,182,455 9.8 143.6 14.37 7,791,745 100.0 
Japan 20,525,211 18,216,767 5,096,296 Ws7/ 302.7 20.12 16,981,770 82.7 
México 1,174,943 1,044,415 447,984 12.5 162.3 2.44 1,081,411 92.0 
Netherlands 2,917,384 2715,6035 1,402,155 7.4 108.1 22.80 2,917,384 100.0 
New Zealand 1,155,465 1,119,422 641,342 3.2 80.2 41.56 974,635 84.4 
Norway 1,036,027 987,292 683,075 4.9 Sub z/ 27.02 841,984 81.3 
Poland 1,650,896 1,530,479 732,682 7.9 125.3 5.08 1,418,396 85.9 
Portugal 653,407 615,965 332,309 6.1 96.6 6.87 533,788 81.7 
Rumania 596,000 (Est.) 551,820 261,700 8.0 127.7 2.99 476,800 80.0 
South Africa 1,397,725 1,322,101 887,601 y7/ 5735) 7.29 1,069,476 76.5 
Spain 3,723,239 3,378,865 1,490,151 10.2 149.9 11.44 3,019,959 81.1 
Sweden 4,110,579 3,934,694 2,526,424 4.5 62.7 51.76 4,090,185 99.5 
Switzerland 2,685,800 2,533,684 1,475,003 6.0 82.1 43.42 2,685,800 100.0 
United Kingdom 12,901,000 12,099,000 7,525,000 6.6 71.4 23.26 12,657,000 98.1 
U.S.S.R. 9,900,000 (Est.) 9,100,000 3,810,000 8.8 159.8 4.14 7,326,000 74.0 
United States 109,256,000 103,752,000 66,645,000 5.3 63.9 54.02 109,178,000 99.9 
Yugoslavia 549,019 506,039 217,542 8.5 152.4 2.70 525,219 95.7 

MAIN EXT. & P.B.X. BUSINESS RESIDENCE 

Per Per Per Per Exten- 

Cent Cent Cent Cent sion 
of of of of as % of 

COUNTRY Number Total Number Total Number Total Number Total Main 

Argentina 1,255,683 78.5 344,178 25 662,512 41.4 937,349 58.6 10.0 

Australia 2,386,595 70.4 1,005,841 29.6 n.a. = n.a. = = 

Austria 831,032 66.9 411,753 seul n.a. = n.a. = = 

Belgium n.a. — n.a. — n.a. — n.a. — — 

Brazil n.a. = n.a. —_ n.a. — n.a. = — 

Canada 6,097,930 69.1 2,722,840 30.9 2,557,150 29.0 6,263,620 71.0 19.5 

Colombia n.a. — na. — n.a. — n.a. = n.a. 

Czechoslovakia 875,287 48.9 914,086 51a) 1,314,480 73.5 474,893 26.5 n.a. 

Denmark 1,130,705 74.5 386,097 25.5) n.a. — n.a. = n.a. 

Finland 679,772 67.3 329,564 32.7 n.a. — n.a. — n.a. 

France 3,683,908 49.1 3,819,583 50.9 n.a. = n.a. — n.a. 

Germany, Eastern 859,790 45.3 1,036,363 54.7 na. — n.a. — na 

Germany, Western 6,757,254 60.1 4,491,725 39.9 n.a. — n.a. — = 

Greece 646,845 84.9 114,705 15.1 n.a. — n.a. = = 

Hungary 354,965 51.9 329,424 48.1 472,121 69.0 212,268 S10 = 

India 773,117 73.1 284,076 26.9 n.a. = n.a. = = 

Italy 5,587,494 T7251 2,164,548 27.9 3,236,457 41.7 4,515,585 58.2 WET 

Japan 15,176,715 73.9 5,348,496 26.1 13,408,545 65.3 7,116,656 34.7 3.4 

México 643,358 54.8 531,585 45.2 641,347 54.6 533,596 45.4 43.5 

Netherlands 1,863,591 63.9 1,053,793 36.1 n.a. = n.a. — = 

New Zealand 783,030 67.8 372,435 32.2 423,844 36.7 731,621 63.3 13.5 

Norway 642,536 62.0 393,491 38.0 455,851 44.0 580,176 56.0 n.a. 

Poland 901,388 55.2 749,508 45.4 1,144,399 69.3 506,557 30.7 n.a. 

Portugal 475,491 72.8 177,916 2ie2 n.a. — n.a. — n.a 

Rumania n.a. — n.a. — n.a. — n.a. = n.a. 

South Africa 901,015 64.5 496,710 Son 773,863 55.4 623,862 44.6 n.a. 

Spain 2,323,725 62.4 1,399,514 37.6 2,419,171 65.0 1,304,068 35.0 13.2 

Sweden 3,112,927 7557. 997,652 24.3 1,204,579 29.3 2,906,000 70.7 2.9 

Switzerland 1,736,398 64.7 949,402 35.3 1,396,616 52.0 1,289,184 48.0 n.a. 

United Kingdom 7,297,000 56.6 6,604,000 Sii2Z 6,759,000 52.4 6,142,000 47.6 14.5 

U.S.S.R. n.a. — n.a. — n.a. — n.a. — n.a. 

United States 64,406,000 58.9 44,850,000 41.1 30,407,000 27.8 78,849,000 T2e. 43.6 

Yugoslavia n.a. — n.a. — na. — na. oo _ 
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